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In between too 




The AMC Hornet Sportabout is just right. It offers the convenience of a 4-door 
wagon with the economy of a compact car 

All the Room Most Families Need 

A family of five can ride comfortably in our compact without feeling compacted. 
But besides being comfortable, the Sportabout is also practical. 

There is all the cargo space necessary to fill most families' needs, 



big & too smalL 




With an in-between-si2e wagon, you don't need as much room to park between 
cars. Or to maneuver between them in traffic. 

And with the Sportabout’s standard economical six-cylinder engine and long 
driving range, gas station stops are few and far between * 

AMC BUYER PROTECTION PLAN? 

To us at American Motors, and to our dealers, the exclusive AMC BUYER 
PROTECTION PLAN means a commitment to our customers. 

AMC's exclusive BUYER PROTECTION PLAN means that AMC will fix or replace 
free any part-except tires-for 12 months or 12,000 miles whether the part is detective, 
or just plain wears out under normal use and service. 





M.iiVilrir.lurms su-gge^ied rpr.-jil pmo- 
Deal inatip n ■: har ges tfcutar orep i, ste 
local taxes exlra W/S/W I ires ii 536 : and 
wheO covers [$3?) extra 



The following pals and services are covered against factory defecls or failure due lo wear tor 12 months or 12,000 mites: 



Parts fixed or replaced free. 

AMC GM FORD CHRYSLER 



Enging/Dfrve iraln 
Spark plugs 
Shack absorbers 
Brake linings 
Clulch finings 
Wiper blades 
Ail light bulbs 
Hoses & Belts 



Yes Yes 
Yes No 
Yes Ho 
Yes No 
Yes No 
Yes No 
Yes No 
Yes Yes 



Yes 

INTO 

No 

NO 

No 

No 

No 

No 



x BUYER PROTECTION PLAN is ret) US Pul and Tm Off 
*Gh i y Shir coverage If! 1 2 mnnlh-F.. unlimited nnik’agt} 
GcrH’Tal Motors, has 5 yoar/60.000 mile coverage 
pn 1 JO pu in sr-guvis 



Services provided tree, 

AMC GM FORD CHRYSLER 
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The two fac&s of Indy is Jean Shepherd's wry view of Ihe Indy 500 merry- 
makers who watch the event and drivers who do the serious racing. Among 
the latter: A.JL Foyt; trying for an unprecedented fourth win. Page 75. 



How io find the best spol for your car's CB. Here are some installation 
tips for mobile sets that are mounted in every conceivable place. Page 88, 



Six low-cost home Improvements you can make. Bathroom planter, laundry 
center, door chime, dimmer switch, timers and yard lamppost. Page 106. 

CAR CARE GUIDE for 1976 — a big special section prepared by PM experts 
who answer our readers' most-asked questions about car troubles. Page 117. 

Bucking the ice to Prudhoe Bay; The rugged, man-against-nature struggle to 
move vast oil-pipeline supplies through freezing Alaskan waters. Page 58. 
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should know when you're buying an above-ground swimming pool Page 102- 
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POLICE CALLS, FIRE CALLS, 
MAMNE CALLS... 
AND BEETHOVEN, TOO! 
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GE’S TUNABLE SCANNING RADIO 



Public Service (hi) Band plus FM/AM 



The Searcher. A 1 1 [he urgent, unrehearsed 
excitement of the full Public Service (hi) spectrum 
And more. Because The Searcher is a Iso a fine FM/AM 
portable radio, 

Unlike most scanning radios, The Searcher is 
tunable, You don't have to buy or change crystals for 
each public service channel. Let's say you want to 



listen in on lire fighters responding to alarms, police in 
action, harbor boat talk or other emergency dispatches 
broadcast on PS (hi) in your area You just pre-tune. 
Once tuned. The Searchers unique scanning function > 
sweeps four channels automatically and continuously. 
(Until you decide to retune to other channels.) 

The Searcher, This you've got to hear. 



GENERAL ^ ELECTRIC 






Whether you’re hiking or hunting, these Leather hooU with deep 
tread Dura-Lug stile* can keep your feel on the ground all day in 
cum fori, whatever \ our action. 



WOLVERINE HAS BOOTS FOR 
ANY TYPE OF FEAT. 




■ 1276 .=i prpdud gl Wtal<.ermeW?rld Wide, Inc , RocNford. Michigan 49351 , 
For the Wolverine dealer nearest you, lj.!I ilfas I nil free nurubei I flOOl 376 - 6 JIX ]. in Missouri ] (SQCJ 34 - 7 l>(jQQ. 



10 REASONS WHY 
YOU CAN’T BUY A BETTER 
CONTACT CEMENT. 



1 . ! nstam grip 

2. Super strength 

3. Economical, goes 
farther 

4. Hundreds of uses 

5. Easy one-coat 
application 

6. Long open time 

7. Easy water clean-up 
Won't damage paint 

9. Non -flammable 

10, Non-toxic 

These 10 reasons add up 
to one strong case for our 
new Weld wood Plus- 10™ 
Contact Cement. 

The secret is a new for- 
mula thut puts Plus-10 in 
a category all by itself. 

So whether you're a serious 
handyman or a weekend 



do-it-yourselfer Weld wood 
PI us- 10 Contact Cement 
will help you achieve pro- 
fessional results -and lhat’s 

a big P lus Weldwood 

Roberls Induslrie-s 

Ownpon Nernaiiflnrii Correal ■ » 





Weldwood 10 

Contact 

CRItKdtt 
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When Delco Disc Brake pads 
start to go, they 're good enough 

to say good-bye. 



The Lming Wear Sensor is 
the early warning device Delco 
builds into Delco Disc Brake 
pads. When the pads wear 
down to a predetermined thick- 
ness, the sensor will trigger a 
high-pitched whining sound. 

That's your warning that the 
lining is worn to the point where 
service must be scheduled. It's 
Delco's way of helping you 
avoid costly damage to the ro- 
tors and to your cars front end. 
You'll find the Lining Wear 
Sensor in Delco Disc Brake pads 



for General Motors applications. 
You'll still find plenty of quality 
reasons to go with Delco Disc 
Brakes if you drive other domes- 
tic or import cars. 

Just for one example, con- 
sider the eyelet 
livets in tho 
brake pad. 

They per- 
mit wear 



deb ns to fall through rather than 
build up in the rivet hole. This 
helps prevent rotor scoring and 
helps extend rotor life. 

To complete your Delco 
Brake Team, go with Delco 
Drum Brakes, They feature lin- 
ings with the Delco Crown 
Ground Finish, precision-built 
all-new shoes and more. 

So stop and see your 
AC -Delco serviceman. 

And go with the name 
you know for dependable 
braking ■ — Delco. 
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Go 

with the names 
you know. 
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TheYashka 

FX-1 



LETTERS 



For people 
with 

magination. 




Vn □' re creat i ve, You've got origi n a I 
leas. And you want a camera that gives 
ou creative, original photographs 
lie kind you ai ways k new you cou I d 
e ta king. 

You want a camera like the FX-1 , 

The FX-1 is Yashica's new 35mm 
ingle lens retie*, camera, with automatic 
xposu re control. 

All you do is preselect the lens aperture 
ou want, focus, and start shooting: 
ss light changes, the FX-1 electronic 
h utter adjusts automatically. Through 
n infinite range of speeds, from 
i seconds to 1/I000of a second. So each 
hot you take is perfectly exposed. 

And the FX-1 has top-quality Vashica 
dL toa l ed le rises. The newl y designed 
'ontax/Yashica bayonet mount, with 
iternal linkage. Full information view- 
inder. Full aperture light metering, 
juid much, much more. 

Imagine alt you could do with the new 
X-l . Then see it for yourself, at your 
e a rest Yash i ca dea ler. 




FROM READERS 



Tee game madness 

When we play the Tee Game (page 
34, Feb. 76). we end up with two 
tees instead of only one. Six people 
have tried it, and none uf us can 
solve it 

Please let us know how you come 
up with just one tee. The game 
driving us crazy ! 

ARNOLD It. BRUCKER 
CROPSEY, ILL. 



A tee game enthusiast from Rock- 
ford, lit p Hu mid H. Mod* rhnek, sent 
us this solution: 




Suffocated mores: 



.1 over 2 
5 over 4 
11 over Ji 
4 over 2 
over 7 
13 over 10 



9 over 
2 over 7 

14 over 12 
10 over 11 

9 over 12 

15 aver 14 
1 over ti 



For an added challenge, reverse 
the game. Start with one tee, jump 
a vacant hole and insert a tee into 
the hole which was jumped until all 
tees are returned to the board. 

STANLEY O, CARROLL 
FALLS CHURCH, VA, 



Improved parts cleaner 

You should have entitled your Janu- 
ary ’76 article Liquid Dammit# In- 
stead of Parts Cleaner i page E)1 L 
In view of the fact that you made 
no mention of the safety hazards in- 
volved in the use of kerosene In an 
enclosed area, you should remind 
your readers that kerosene and/or 
tiny other flammable or toxic clean- 
ing agent should always be used in 
a well-ventilated area. 

These solvents should always be 
covered when stored. They should 
never be agitated in or around flame 
or any spark- producing devices. An 

S PQPyiAf! MKHANlfia 



electric drill has a spark-producing 
brush and commutator. If an electric 
drill is used, change its position. It 
is presently directly below the parts 
container, which is precisely where 
the fumes of cleaning agent will dis- 
place themselves when the drill is in 
operation* 

RICHARD COUTURE 
SOMERS WORTH, N.H. 

To improve on your ingenious 
parts cleaner, 1 installed a clear plas- 
tic fuel filter on the line from the 
pump to the outlet in the pan. This 
filters out the fine particles that don't 
settle in the holding tank. When it 
gets plugged, you just reverse it for 
a short period and dump the parti- 
cles back into the holding tank or 
into the trash. 

This makes for cleaner fluid for 
use in parts cleaning and allows it 
to be used over and over, thus saving 
petrol. 

ROBERT RYAN 
TORRANCE, CALIF. 

I would recommend using a small 
screen over the drain hole. If a small 
part Falls oil and goes down the 
drain, it would be a lot uf trouble to 
recover. 

GARY CQLKON 
GREENSBORO* VT. 

A 'well-limed' article 

Thank you for the article by Ed 
Hymoff. IVui 1 Watch in the Sinai 
(page 75, March 76), If you notice 
a spurt in sales this month, it can 
probably be attributed to the enthu- 
siasm of the staff of the Sinai Sup- 
port Mission. 

As you probably know* the sensors 
that the author described went into 
official operation on Feb. 22, as sched- 
uled* so the issue is particularly well- 
timed. 

ELINOR GREEN 
U,S SINAI SUPPORT MISSION 
WASHINGTON, D,C. 

Quick cure lor misfire 

I found Mori Schmitts article Track- 
ing Down Engine Misfire <' page 106, 
Feb. 761 very good* but he missed 
mentioning the simplest possibility. 

Before you do anything, check your 
gas cap and make sure it is not loose 
fitting, cracked or making a poor 
seal* A little water in your gaa tank 



after a rainfall ig just great if you 
enjoy misfire anti power loss. 

Qne new cap and one twist can 
save you a lot of time, trouble and 
money. 

JOHN J. BLA1LJTKA 
DORVAL. QUC. 



From floor lo butcher block 

Here U my version of the butcher 
block that your great magazine pub- 
lished in Ofit '75 (Build Thin Handy 
Butcher Block, page 102 k 

The entire top of my tabie is hard 
white maple; the wood, which is old 
gym flooring* was salvaged front ft 
waste wood pile. I removed ah nails, 
planed by hand to remove old varnish 
and give a good gluing surface. The 
boards were then ripped to remove 
tongue and grooves, set on edge and 
glued side by side with wood dowel 
rods running the complete width of 
the top. 

The legs are yellow pine 4x4s with 
routed edges mounted to top with 
carriage bolts. For preserving the 
top, 1 brushed on hot vegetable oil 
and let it soak in. 




Cost of my very hard and solid 
table was less than $10. 

AfcYLVN L. LANGI 
EDWARDS VILLE> ILL, 



Hairnets for car drivers? 

The point Nile C, Byers Jr, makes 
in your Letter* column (page 30, 
March *76 > isn't exactly right. liei- 
met laws are "big brother" laws in- 
fringing on our personal rights nr' 
choice of dress, hut it seems silly 
to get worked up about it. 

However* when legislators tab' 
time to learn the facts and figures, 
they'll force helmets on car drivers. 
Um. Of both automobilists and mo 




One beautiful experience deserves another* Like an A S 
Panetela Elegant to- hold. A pleasure to smoke, imported ar 
domestic tobaccos are blended to reward you with the smoot 
rich taste you're looking tor In light or dark natural wrapper 



A&C. 



One beautiful smoking experienc 



c 
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with an 



One 

operated 

HEAVY DUTY 



Why 
knock 
yourself 
out? 

Doit 
faster, 
cheaper, 
better . . . 



STAPLE GUN 



SHOOTS A STAPLE 

WHEREVER YOU'D DRIVE A NAIL ! 

One iqueeze . . . shoots a 
tighl-tiofdmE. two pronged 
staple wherever you'd drive 
a naif — into the hardest 
woods, plywood, composi- 
tion board, Masonite, plas- 
tic — even soil metals 1 

Your other hand is left 
tree to hold material in 
place tor a neater job 
and to balance yourself 
when working on ladder 
, . . whelher you're put- 
ting up ceiling tile, install- 
ing insulation, repairing a 
screen, upholstering a 
chair — or any of 1001 
other home fix-it projects, 

Arrow Staple Guns come in a variety 
of models, priced Irom $7.95. 



ASK ABOUT AfiaOw STAPLE GUN SPECIALS 
AT ALL THESE PARTICIPATING STORES: 

* At# IWtlil r PHO Hardware- Start* 

■ A'.j w.iy Slergl, r PRO Mart Marne- Ontar* 

■ Am* Jit: an MiKt-wars Stare# * Senlry Hardwire SlOfti 

* C#r tar Lumber * Ju.-Lhp-iijna Lumber 

a A# Limber a tfu-p- Value Hardware Stare# 

r Grp##nniin a r Wvxlern Aula Stares 

v HW I Slor es » Wi-cfce# lumber 



- It Marl* * W66ICO 

ArA al dll lending Used* nr#, Htirnt Cenlr-r 

1 Discount Depn» 1 ment £iores Everywhere 





LETTERS 

(Continued bo/ft pegs 7) 

torcycljata it tiled m accidents, 70 per- 
cent die of head injuries, So if 
legislators were honestly concerned 
about saving lives, they would be 
trying to save the 70 percent of the 
60,000 automobiliats killed in 1074 
rather than (or along with) the 70 
percent of the 33180 cyclists killed in 
1974, 

The only thing the legislators are 
doing in age-old: picking on a minor- 
ity. 

TKP HIKERS 
ARNOLD, MO, 



Shop safety stressed 

As an industrial arts teacher, 1 have 
noticed that many of my students 
find Popular Mechanics very infor- 
mative and an excellent source of 
project ideas. 

Wayne C. Leckey’s article, An Ex- 
pad's 2:1 Best Woodworking Tips 
l page 110, Feb. ’76 ) , offers very good 
t i | is with several photographs show- 
ing various machine operations, 1 
would like to point out, however, that 
the photos repeatedly show the op- 
erator using the machines in an un- 
safe and dangerous manner. He is not 
shown wearing eye protection t safety 
glasses) or using the blade guard 
equipped with the machine. 

Since much of the industrial arts 
courses pul a great emphasis on safe- 
ty, I hope that you will become more 
safety conscious in future articles 
and photographs, 

MICHAEL ANCHJLI 
YONKERS, SLY, 

We certainly don't advocate work- 
ing without proper safety protection. 
But to cleurly illustrate some of the 
23 tips, we had to leave the blade 
guard off the table saw. 

Beware of contaminated Idlers 

The picture of a kitchen strainer 
being used to filter photographic 
chemicals* in your February '76 Photo 
Hints <page 32 1 sent a shiver up my 
spine! Too often such strainers are 
made to fit the low price range of the 
old "five-and-dime” stores, 

Uneoated steel, tin with joints 
somet i mes so Idered , occa sio n ally n ick- 
el or chromium-plated — all are pos- 
sible sources of contamination. 
Spotting of negatives and prints, as 
well as unsatisfactory development 
can result, 

if made of stainless sled, the 
strainer might he safe. But such a 
relatively expensive construction is 
difficult to find; even then, the strain- 
er must be thoroughly rinsed im- 
mediately after each use. Residues 



from evaporation in the many 
grooves and creases would contami- 
nate the next solution. 

Jt.W, STECHER 
PA K PARK, ILL, 

A Texas-style thank you 

The Texas Auto and '! ruck Parts As- 
sociation wishes to express its grati- 
tude for your efforts on behalf of the 
used parts industry < You* It Get Real 
Bargains Bilging 'Recycled* Car 
Parts, page 70, Jan "76 ). 

It is truly a difficult task to try 
to change the 41 junkyard" image m 
many have of our industry. Only 
through efforts such as yours can we 
hope to do so, 

JIM SHEW 
DEPUTY EXEC, DIRECTOR 
TEXAS AUTO AND TRUCK PARTS ASSN. 

Reusable cassettes 

In Snarled and Broken Cassette 
Ta pea Can Be Fixed (page 9o, Jan. 
"76 ! you stated that "the easiest way 
to pull, welded cassettes apart is to 
stand the cassette up on its broad 
edge, put a screwdriver in the tab 
hole and hummer on the screwdriver 
till it opens," This is somewhat im- 
practical, since you cannot use the 
shell over again. 

For this reason, l set out to find 
a better way of doing it. If you punch 
a small hole in the tab hole, screw in 
an awl, and run the awl all the way 
around the cassette seam, it opens 
with no break. ( You must be careful 
not to damage the tape. ) 

With this procedure you can Use 
the shell again simply by gluing it 
back together. 

ED FELTMAN 
RYE* N.Y. 

Misleading how-to 

Your January '76 article on disc 
brake repair \ Saturday Mechanic: 
Haw to Replace Disc Brake Pads, 
page 86 ) was somewhat misleading. 

The article states that a set of disc 
brake pads and other necessary parts 
to replace pads costs from $8 to $13. 
A set of original equipment or simi- 
lar quality pads for full-size cars sell 
for around $25, plus the hardware 
or installation kit. 

Also, the bolts holding the Delco- 
Moraine calipers do not usually have 
hex heads as shown. Tt is, therefore, 
misleading to say and show that 
these bolts can be removed with a 
socket, open end or box end. The 
necessary tool for this job is a 
in, Allen wrench or an Allen socket 
adapter, 

HARRY G. HILL 
MILWAUKEE AREA TECHNICAL COLLEGE 
WEST ALLfS, WIS. 



"On the load Id be all alone without 
my Midland Convoy Buddy" 



When you get a Midland CB radio, you not only get the 
finest CB radio for the money, you're In the Midland Convey and 
you've got yourself a Convoy Buddy wherever you go 'Cause 
the Mldtand Convoy already has over a million Buddies out 
there and that's something no other kind of CB can give you. 

And. Buddy, you cant find any CBer more eager to help you 
than your Midland Convoy Buddy. Whether you want to know 
weather and traffic conditio rs up aheod. the best eat- urn- up 
on the road, or just want some friendly conversation, there's 
always a Convey Buddy nearby to give you the good word 

And when you're in trouble— a flat tire. Out of gas, an 
Occident, an injury, or maybe you just get lost a tot like me— 



your Convoy Buddies wifi show you just how friendly this Old 
world can be. 'Cause that's what it means la be in Ihe Convoy. 
The best people using the best CB equspmeni for the money, 
helping each other all across the country. 

tf you aren’t in the Mldtand Convoy yet, gel yoursetf over to 
a Midland Convoy Buddy Headquarters. There's a Midland CB 
radio with the features you want at a price you want to pay. 
Cmon and join the M idland Convoy. And c big tO-4 to you. 
We’re gone, bye. 
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Communications Division 




Midland monulociuf'es The widest selec^on of CB radios In The world. 
For a iree copy of tho Midland CB B Scanner Brochure, write fa: Midland 
Communtcaii cos Dwi-sion, Depf PM-1. PO Bax 12737, N K C MO 
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SCIENCE WORLDWIDE 




Space Shuttle model in tunnel 

Though our overall space program is 
not a a ambitious as it was a few 
years ago, mme aspects are still go- 
ing forward. The schedule valla for 
the Space Shuttle to become fully 
operational in four years. 

A one- third -scale model of the 
Shuttle Orbiter la shown installed in 
the huge test section of the wind tun- 
nel at NASA's Ames Research Cen- 
ter in California, The model, almost 
44 feet long, is being tested to gather 
low-speed flight data in support of 
approach and landing tests of the 
first full-scale Orbiter in 11)77, 

in these tests, the Orbiter will be 
carried aloft to an altitude of about 
25,000 feet atop a specially modified 
Boeing 747, it will then be released, 
allowing the crew to fly the Orbiter 
to the ground. The Orbiter will have 
a Variety of assignments, including 
the placing of space laboratories in 
orbit and recovering orbiting satel- 
lites for repair or maintenance in 
space. 

After completion of a typical mis- 
sion, the Orbiter enters the atmos- 
phere at a high angle of attack and 
assumes a horizontal flight attitude 
for approach and landing, A two- 
week ground turnaround schedule is 
the goal for the reuse of the Space 
Shuttle Orbiter. 

Maple trees under attack 

The Dutch elm disease is no longer 
the leading erippler of residential 



shade trees in the Midwest and 
Northeast. That distinction belongs 
to a disease that hits maple trees, 
according to Harrison L. Morton, a 
University of Michigan tree patholo- 
gist. While some remedies have been 
found for Dutch elm disease, there 
is no known cure for the so-called 
maple tier line. 

The disease is moat common among 
two popular shade varieties* the Nor- 
way maple ami the sugar maple, says 
Prof. Morton. He characterizes maple 
decline as a chronic condition caus- 
ing a gradual deterioration of the 
tree, including scorching or brown- 
ing of the edges of leaves, and event- 
ual Loss of the branches and, limbs. 

A tree may continue in a state of 
decline for 10 years or so before it 
dies. Prof, Morton is pursuing re- 
search aimed at finding a cure for 
the disease. 

Heat wasted in home systems 

From 35 to 55 percent of the heating 
value of the fuel used in the typical 
residential gas furnace system is 
wasted, according to a study prepared 
by the Gak Ridge National Labora- 
tory* But the furnace ia not the chief 
culprit. 

According to the Oak Ridge en- 
gineers, the greatest controllable loss 
of heat (up to 40 percent! from a 
forced, hot-air heating system is 
from uninsulated or leaking ducts — 
problems that can easily be remedied 
in most homes. 
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Holography used to check design 

A holographic testing technique, de- 
veloped at the Westing house Re- 
search Laboratories in Pittsburgh, is 
now being used by the company's 
steam turbine division to measure 
the aerodynamic performance of tur- 
bine blading. 

In the top photo, a researcher uses 
a laser to photograph turbine-blade 
flow fields. W hen air is forced through 
fixed arrays of small-scale blade seg- 




ments, called cascades, the flow ap- 
proximates the characteristics of 
steam moving in a turbine. 

In the bottom photo, another 
scientist inspects the flow picture 
produced by an image reconstructing 
apparatus. 

In essence, the holographic tech- 
nique is a form of photographic 
"double exposure**' made with illumi- 
nation from a pulsed ruby laser. One 
exposure is made with flow through 
the blading, the other without. The 
{Please turn to pagra T4) 
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Scout Terra. 



ucKup or its tana in 
introduces tlie kind of America yoi 
never seen before. 



Get mil there in, a Seoul Terra. rM The ideal new 
mid-range pickup. 

She isn't just another standard -size pickup with 
4-wheel drive thrown in. 

Built smaller on the outside, )usl 184 compact 
inches bumper to bumper and 70 inches across, to 
rim rings around any full-size pickup. 

And limit to Carry a ton ot anything. I hat s 
almost 50% more than those Utile mini-pick ups. 

You gel 1 1 cubic feel of lockable in-cab storage 
space as a standard feature, more than any other 
conventional pickup around, 

I'erra is built in ihe l radii ion nl Scout II, the 
machine lluit outperformed Blazer, Bronco, Cherokee, 
the CJ-5 and I rail Duster in Petersen Publications" 
big 4x4 competition last year. The only 4 -wheeler 
rated excellent in 15 of the 17 engineering and per- 
formance categories, And out-and-out superior in the 
7 most critical off-road tests. Hill climbing. Handling, 
Maneuverability. Stability. Acceleration. Gearing. And 
braking. 

Terra is a comfortable, smooth-riding beauty on 
or off I he road, and she’s lough. Solid, heavy-gauge 
sled body, Double-walled pickup box. Long leaf 
springs all around. 118-inch wheelbase for riding 
s lability. 

Scout the America 
others pass by. 



And a whole lot more. Optional dash r 
selective 4 -wheel drive, just when you need it. aufol 
matic locking hubs, a high-low range transfer case ,nui 
a full range of power plants. Prom slant -4 to a couple 
of big V-8s to a unique new 6-cylinder 198 -cubic- 
inch diesel. 

Add to all that a long list of other options and 

accessories — electric winch, skid plates, radial tires, 
Rnl lye package, you name it — and yoxiVe got the 
first pickup of its kind. 

Test drive the new mid-range Scout Terra. 
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Johnson’s hot-selling, 
high-performance compacts. 

They perform like they're bigger, 
use fuel like they’re smaller. 



The boating public has bought 
more Johnson 70s over the last 
three years than any other model 
we make. High-performance in a 
compact three-cylinder package 
makes it the one outboard in the 
mid-horsepower range that can 
handle so many different kinds 
of boats so well, 

But if you're a performance 
buff, our newly sport-styled 
Stinger 75 has been designed 
especially for you— to squeeze 
the most out of the hot hulls 
available for this power class. 

The other member of our hot- 
selling. mid- horsepower range trio 
is the Sea-Horse 55 — an efficient, 
two-cylinder package so compact 
it r s a full six inches lower off the 
transom than comparable horse- 
power competitive motors. The 
low silhouette makes it easier to 
see, fish, and ski over. 




Our Johnson 55, 70 and 75 hp 
are the outgrowth of America's 
first multi-cylinder loop-charged 
outboard, Wc introduced it in 
1%8. The high-performance and 
fuel efficiency of these outboards 
is the result of many Johnson 
innovations and developments: 
exhaust tuning. MagFlash™ 
hreakerless CD ignition. Pressure- 
Back piston rings, temperature/ 
pressure controlled cooling. 

Exhaust tuned like a facing 
engine for more power on 
less fuel. 

The combustion cycle of atl our 




high-performance 
engines is made 
highly efficient 
by using the 
energy of ex- 
haust pressure 
waves. To pull 
more exhaust 
gases out of 
each cylinder, 
then pack in 
more of the 

entering fuel r- ^ 

charge. The k-/ 

fresh fuel mixture is cleaner, 
more powerful. So you get more 
power on less fuel. 

Our patented Pressure-Back 
piston rings increase engine 
efficiency. 

Our ring design allows combus- 
tion pressure to push the rings 
close to the cylinder walls to seal 
the combustion chambers and 
keep power from leaking out. 
These rings sea! so well each 
piston needs only two rings, rather 
than the usual three. So friction 
and wear are reduced and the 
engine runs cooler. You get 
improved fuel economy. And 
longer engine life. 

All (he benefits of 
electronic ignition. 

Our MagFtash breaker I ess, 
magneto- 
excited 
capacitor 
discharge 
ignition 
system 
zaps a 
full 35,000 
volts from 

coil to plug in about three 
millionths of a second. That's 30 
times faster than conventional 




magneto systems. Spark plug 
voltage just doesn't have time to 
leak off. So our spark is hotter, 
faster. You get quick starts. 
Smoother idling and low speed 
running. And long plug life. 

What's more, the system has no 
breaker points or condenser to 
change, no moving parts to wear 
or adjust, ever. 

Our patented cooling system 
makes for holler performance 
two ways. 

It's both temperature and 
pressure controlled. At low speeds, 
a thermostat keeps the engine 
warm for smooth idling and run- 
ning. and better fuel efficiency. 

At higher spends, a prcssurc- 
sensitive control increases water 
circulation for a cooler running 
engine. This gives you more power 
and fuel efficiency at the high end. 
The business end 
is all business, too* 

The clean, one-piece gearcasc 
design of our lower unitv elimi- 
nates gaskets and provides 
maximum strength. Our thru-prop- 
hub exhaust, besides muffling 
engine noise underwater, reduces 
drag directly behind the prop by 
filling the low-pressure area 
normally created by the water's 
spinning movement. The overall 
result: we use less fuel for power 
, . , more power for propulsion. 

It all adds up to Johnson 
performance engineering. 

We know you're interested in 
saving gas. Although this is 
relative to boat, load and condi- 
tions, here's one example, YVe took 
a typical I 5-foot serni-V huh 
runabout with our Sea-Horse 55, 
put in two people and their gear, 
and had them run at 25 rnph 
(about three-quarter throttle) until 
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they drained one six-gallon fuel 
tank. They r < m lor just under ihrtv 
hours— equivalent to a day's 
cruising activity for most boaters. 

If youVe interested in all-nut 
pernor man re, you might like In 
know that our Sea-Horse 70s and 
Stinger 7 5s have 1 been virtually 
overwhelming the competition in 
American Power Boat Assu< i at ion 
racing events— Family and Sport L 
classes. And our last year's two- 
e\ I in tier Sea-Horse 50s were 
outstanding performers in Family 
and Sport IJ classes, 

For those rwaUv into high- 
performance with race-type hulls, 
there's a Stinger 75 short-shaft 
model with a thinner, lower-drag, 
specially geared lower unit. And 
a high -compression cylinder head 
available for this motor adds even 
more power. T he combination 
gives you a mean machine— and 
that's the beauty of it. 

Sec our Inopm — 5 3, 70 and 
75 hp — at your Johnson dealer, 
where you It find our 15 power 
choices, from 2 to 200 hp, plus 
four high-thrust electric outboards. 
Or write for free catalog, Johnson 
Outboards, Division Outboard 
Marine Corporation, 5<\i- 
1 It if si- Drive, Waukegan, 
tit, (>0065. Dept. PJVJ-56, 



First in Dependability 

ZJohnson 



oureofl ros 



The 

world runs 
more Johnsons 
tei any other 
outboard 



SCIENCE WORLDWIDE { CcnUmm i Vrc r:? page 10 } 



reconstructed picture can tie used to 
obtain accurate flow measurements. 
The convention*! method is not as 
accurate, say Westinghouse research- 
ers, because it requires the insertion 
of measuring devices — and these de- 
vices interfere with the flow being 
measured 

How much caffeine in a cup? 

If you’ve wondered haw much caf- 
feine there is in your daily intake of 
coffee, here's how r you can figure it 
out: Five ounces (150 milliliters) of 
roasted-and-ground brewed coffee 
contain an average of 85 milligrams 
of caffeine ; live ounces of instant 
coffee. 60 milligrams of caffeine; five 
ounces of decaffeinated coffee, H mil- 
ligrams. 

One milligram equals about 
1 /30,000th of an ounce. 

These standards were established 
through research sponsored by the 
National Coffee Assn. Dr. Alan Burg, 
a biochemist at Arthur D. Little, 
Ine„ a research organization, sur- 
veyed scientific writings on coffee 
and found little agreement on cri- 
teria. In the literature, a coffee cup 
could be as small as three ounces or 
as large as eight. 

Dr. Burg’s suggested standards of 
caffeine levels per five-ounce cup 
wore obtained front laboratory analy- 
ses of nearly 2000 individual samples 
of 20 different commercial coffee 
products. 

R&b&t analyzes blood cells 

Said to be the world's first computer- 
ised system for analyzing white 
blood ceils, LARO (leukocyte automa- 
tic recognition counter) is now being 
produced for worldwide distribution. 
The system was designed and tested 
at the Rush-Presbyterian-St. Luke's 
Medical Center, Chicago, over a five- 
year period. 

Designer James Bacus, assistant 
professor of biomedical engineering, 
describes LARC as ''one of the first 
medical robots — a computer with 
television eyes that looks at cells and 
performs a complex visual inspection 
task, , ♦ , By indicating with excep- 
tional accuracy the percentage of 
each of six different categories of 
White blood celts in a sample, LARC 
can greatly simplify and refine the 
diagnostic process.'* LARC accom- 
plishes in an hour what it would lake 
h trained technician nearly a whole 
day to do. 

LARC is tied into a hematology 
lab computer, which, in turn, feeds 
into the hospital's central computer. 
Through this hookup, the results of 
a white blood cell analysis become 
part of the patient’s medical record 



at the same time that the informa- 
tion is sent back to the clinic that 
ordered the test. 

Metric system shows gains 

If his job doesn't require mastery of 
the metric system, the average 
American will resist switching to it. 
That’s the opinion of Dr. Anton 
Glaser, a mathematician at Penn- 
sylvania State University and author 
of a correspondence course on inet- 
rics. 

StilL metrication is making prog- 
ress — with industry leading the 
way. In the forefront are the auto- 
makers— the Chevette is said to be 
86 percent metric— the computer, 
farm machine, fastener, cigaret, 
pharmaceutical and health-care in- 
dustries. 

Ah 50 states are gearing up to 
teach metrics in schools while a bill 
officially committing the United 
States to converting is making its 
way through the Senate after being 
passed in the House. 

In addition to the United States, 
according to Dr. Glaser, the only re- 
maining anti metric holdouts are the 
nations of Brunei, Burma T Liberia 
and Yemen. 

Dr. Glaser's six-lesson correspon- 
dence course is written for the non- 
technical person ami focuses on the 
needs of everyday life. It costs $27 
and may be obtained by writing to 
the Department of Independent 
Study by Correspondence, 3 Shields 
Building. University Park, Pa. 16K02, 

Satellite for forest-fire watch 

A new weapon against California's 
forest fires will come Into play in 
1376, when a satellite- 3 inked monitor- 
ing system goes into action, More 
than 20 NASA-designed ground sta- 
tions will monitor conditions through- 
out the state's important Region One 
forest area, which contains must of 
California's redwood forest and a 
large part of the state’s timber re- 
sources. 

The low-maintenance ground sta- 
tions. powered by solar and wind 
energy as Well as storage batteries, 
will provide continuous reports on 
wind speed anti direction, air tem- 
peratures, net solar radiation, rela- 
tive humidity and the moisture con- 
tent of such flammable forest litter 
as pine needles and gram 

Every three boors, data from the 
automatic stations will be picked up 
by the Synchronous Meteorological 
Sateliite-2 (SMS-2), which is in con- 
stant view of the area from its “sta- 
tic nary" vantage point over the 
equator. 

The satellite beams the data to a 



station near Wallops Island Va., 
which automatically relays the sig- 
nals to National Oceanic and Atmos- 
pheric Administration (NOAAl com- 
puters in Maryland. The processed 
data is then sent to- another facility 
at Keston, Va., for transmission hack 
to California. 

The complex processing and relay 
of data will require only 90 mi mutes, 
according to NASA. Foresters will 
use the information to identify the 
areas where fire hazard is greatest, 
to deploy firefighting teams to coun- 
teract the threat and to plan strategy 
to battle any fires that do develop. 

Experts sa)' that knowing where 
the fires are probable and how they 
might act is almost as important as 
having the men and equipment to 
fight them. 

Hitting vampire where he lives 

Biologists now have an effective way 
to control vampire bats, according 
to the U.S, Fish and Wildlife Service. 
The notorious bats — only slightly 
larger than a house sparrow' — feed 
only on blood. Each year they cause 
some S250 million in damage in Latin 
America, killing up to * million milk 
Cows and beef cattle. They also have 
been known to kill horses, sheep, 
pigs, deer, turkeys and- — on occasion 
— humans. 

The vampire feeds at night after 
its prey has settled down. With razor- 
sharp incisors it makes two painless 
cuts in the skin, usually near the 
neck or feet. After gorging itself, 
the vampire flies off, leaving its vic- 
tim slightly weakened and perhaps 
with a case of rabies. 

According to Wildlife Service sci- 
entists, vampire bat predation can be 
reduced up to 95 percent by the in- 
jecting of cattle with an anti- 
coag silent — a "blood thinner" that is 
used to treat humans for heart dis- 
ease, When h bat bites a treated 
animat it ingests the drug and dies 
within three days From massive 
hemorrhaging. 

Biggest scope now in action 

The Soviet Union's new optica] tele- 
scope, said to lie the world 1 a largest, 
is now in operation, according to re- 
ports from Moscow. Installed on the 
summit of a mountain in the Cau- 
casus, the instrument has a mirror 
237 inches in diameter. The previous 
champ, the Mount Palomar instru- 
ment in California, has a 200-inch 
mirror. 

Initially, according to Russian 
scientists, the big telescope will be 
used to study quasars, those mysteri- 
ous energy sources discovered only 
in recent years. * * * 
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I get a lot of it from Salem 
Longs. A lot of good taste. A lot 
of fresh menthol. 1 owe it to myself 
to get all the enjoyment I can get. 

Salem Longs. 



19 mg.*isr M , 1.3 mg. nicotine av. per cigarette, FTC Report SEPT.7&, 






Warning . The Surgeon Genera! Has Determined 
That Cigarette Smoking Is Dangerous toYout Health. 
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Handy new storage box for pickup trucks 




To teat Tem 310*8 new Tool /Storage 
Box for pickup trucks, we had it col- 
lege student load it for a ski trip and 
then pack it for college. He reports: 
"Installation was quick and easy. 
It requires drilling four holes into 
the aide of the pickup box. 

“Tn Vermont, weather went from 
— £5° F a to rain, which froze, The 
locks did not freeze or jjresent any 
problem. The box easily carried 220 
pounds with no sign of cracking, 

*'ln much warmer weather, the 
unit remained watertight in rain- 
storms, lt h s also easy to clean with 
water. 

"The box holds a good deal of gear. 
It does not block rear vision, yet 




rides high enough that I can slide 
materials along the full length of the 
bed. The two lids are big, and I like 
the way they’re supported in full 
open position while I'm loading.' 1. 

The new Tool/ Storage Box, which 
has a movable, com part merited tray 
inside, is made of heavy-duty, high- 
impact plastic. It fits most standard 
American-made pickups. Price is 
$149; the maker is Tempo Products 
Co., €200 Cochran Rd., Cleveland 
( Solon Ohio 44139. — J.A.L. 



For the fastidious 




The best use for this 12-volt car 
vacuum is as a traveling companion. 
On vacation trips or winters in 
Florida, it r s great. At home, you're 
better off with your carpet vacuum 
cleaner. This Qsrow Model CV800, 
only if 7. flu. does a respectable job 
with beach sand and dog hair. The 
heavy-duty CV1500 T a lot better, is 
$18.95. Osrow Products, Inc.. Glen 
Cove, N Y. 11542. — &.H. 



Pump out your oil 




Draining your oil without a lift is 
dirty and awkward, and having it 
done at a garage can be $5 or so. 
The Oil Changer transfer pump 
sucks oil up the dipstick tube quite 
neatly, getting power from your 12- 
volt system. You can get one from 
Gary L, Reed, 8414 Eneino Ave. T 
Nort bridge, Calif, £>1324, for $19.95. 



Order it with either a plug for the 
cigaret lighter or battery' clips. 

I found the pump has to be primed. 
Using a little of your new oil, but 
the instructions are quite clear, and 
it hums away as it cleans out the 
sump — the long, flexible tube gets 
right down to the bottom. Lt would 
be especially valuable for draining 
transaxles and other mischievous de- 
signs with multiple drain points, and 
is good for moving oil from or to 
lawn mowers, outboards, garden 
tractors and so forth. Solidly made, 
handsome and compact, it is a good 
gift for the do-it-yourself sump 
pumper. — LB. 

Let there be light 

Early in life I got hooked on 
those dramatic advertisements for 
Eveready batteries. Remember? In 
each ad there was another exciting 
and dangerous situation where hav- 
ing a working flashlight saved the 
day. I stilt keep an old-fashioned 
flashlight, in my glove box <and in 
the night table, and in the kitchen, 




and , , but I've got another com- 
pact and efficient source of light, too. 
It's h Metro Travel L N* Trouble Lite 
that operates on 12 volts picked up 
at the cigaret lighter on a 12- foot- 
long cord. There are scores of plug- 
in lights on the market: Some are 
spotlights utilizing seoled-beam 
lamps and others, like this one, are 
lower- in tensity units for putting 
localized light under the car, in the 
engine compartment, around a camp- 
site or in any number of nighttime 
situations. The Metro is compact and 
has the advantage of a magnetic 
base. The T'N'T uses a No. 12 GE 
hulh rated at 1000 hours. The light 
is $7 and ia available from Metro- 
politan Vacuum Cleaner Co M Inc., 1 
Ramapo Ave,, SuiTem, N.Y. 10901, — 
i/.H. 
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Do something nice for your 
home...see 100’s of ideas 




the FREE Heathkit Catalog 





Send for the new FREE Heathkit Catalog 

Complete, a ecu rale descriptions of items above PLUS: color 
TV, stereo and hi-fi components, electronic air cleaners, Ama- 
tour and Shortwave radio gear; automotive and marina elec~ 
ironies; test equipment, security systems, lots more, Alt in 
easy-lo-build, money-saving kit form. 



■wii'OTdAf caking W 



HEATH 



Schlumberger 



Digital Electronic Indoor/ 
Outdoor Thermometer 

Lei’s you know what you’re geiting 
Into, before you gel into 111 BIG, 
easy to read numerals show Indoor 
and outdoor temperatures in either 
Fahrenheit or Celsius readings. 

ip-1390 only *§9*5 



Heath Company, Dept, 17-1 7 
Banian Harbor, Michigan *9032 



Ptease send me my FREE Heathkit Catalog. 



Programmable Electronic Doorbell 

A fun to build kll that's a real charmer. 
When a visitor presses your doorbell, a 
16-nole tune of your choice plays In pleasant 
sounding, electronically synthesized tones. 
Charge lures easily too, to suit any occasion, 
TD-1039 only £4495 



Hands-free telephone amplifiers 

Listen AND TALK while doing chores, or from 
your easy chair - up to i& feet ewayt Our 
GD-1 112 Is for use with a standard phone, 
cur GD-1 162 with Lis built-in dialer 
is a complete telephone, 
GD-1 112 $4995 GEM 152 




Send lor 
il Today! |L 3 



Heath Company, Dept, 17-17 

Benton Harbor, Michigan 49022 



|t| Ns my , lii 




^ City 


Stflti* 






|^CL-B97 


Zip| 







MAV 1976 
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BY EUGENE A. SLOAisJE 



THE BICYCLE SHOP 

GENE ANSWERS READERS THIS MONTH 



Lowdowfi on a high wheeler 

Just for fun I bought one o / those 
old-fashioned "high wheeler" bi- 
cyclet Now that I have it , / am 
afraid to get on it How do you ride 
the thing? — Harold D, Furlong t 
Wichita Falla, Kan a. 

Carefully. These "Penny Farth- 
ings” ita they were called in the 
IBSGs, were easy to spill. Ah the 
weight is over the big front wheel, 
and upon hitting the slightest ob- 
stacle, these old bikes would throw 
a rider. 

Many modern versions come with- 
out brakes, so make sure you install 
them before riding downhill. You can 
stop moderately well on flat ground 
by back-pedaling (the bike has no 
"freewheel") * Even with brakes, if 
you coast downhill, put legs up over 
handlebars so if you take a "header” 
at speed you will at least go off feet 
first, not head first, 

You mount by putting one foot on 
the little peg on the main tube ( down 
near the little wheel ), scooting along 
with the other leg to get up speed, 
then hopping up on the step into the 
saddle and starting to pedal before 
the thing falls over. Teen-agers can 
learn almost instantly if they rtde 
any bike, but most older folk like me 
pray a lot at first and wear a crash 
helmet. 

Spoke tightening 

Po you hare a chart or information 
011 sequence of tightening spokes? — - 
Lester Atkins, Port Jefferson, AM", 

If you are lacing up a new rim 
and hub, first thread on each nipple 
three turns on the left and five turns 
on the right. This pulls the rim over 
to the right for correct "dishing” 
{applies to rear wheel only; for front 
wheels, tighten ail nippies four 
turns) . 

When all the spokes are in place 
(rear wheel), tighten left-side spokes 
till about four threads show, right 
side spokes till all threads are cov- 
ered by the nipple. 

From here on you T ll need a wheel- 
truing guide. In genera], take up on 
all spokes the same number of turns, 
starting with the spoke nearest the 
valve hole, using two nipple turns all 
around and continuing until spokes 
show about the same tension. Tight- 
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en only those spokes needed to bring 
the wheel Into concentric and lateral 
alignment. If enough readers express 
interest, 1 will devote a column to 
wheel lacing from scratch and an- 
other to wheel truing. Both are as 
much art as science. 

Skippy doratlleur 

Mg wife has a mixte-frame bike. The 
front deraillenr keeps slipping onto 
the large chainwheel, We've had it 
readjusted at turn bicycle shops hut 
the trouble recurs during cycling. 
She has to hold the gearshift lever in 
place to keep the chain on the small 
chainwhed. What might be the prob- 
temt^Darid A>GeWirtZ, Bronx, N.Y, 

I find this a bit strange, because 
front derail leu rs are. spring-loaded 
so, if anything, they move toward 
the seat tube, and push the chain 
onto the small chain wheel- This 
would occur, for example if the shift 
lever was too loose. You could also 
have the derail leu r cage cockeyed, so 
the cage ta not aligned with the 
chain wheels, in which case the chain 
could be pushed onto the big ring, 
particularly if the chain is on a small 
rear gear. Align the deraillcur cage 
parallel to the rings. Make sure it 
clears the big ring by no more than 
!. j inch. 

Another reason for the chain jump 
is that when you shift the rear gem 1 
from the small to the big gears, the 
chain assumes a steeper angle with 
each gear change, with respect to the 
front deraillcur cage, Many new 10- 
speed cyclists wonder why the chain 
rubs on the inside of the front de- 
rail leu r cage in some gears, and they 
blame it on d era iUcur lateral travel 
adjustment. But actually the align- 
ment of the chain ia affected quite a 
bit when you shift up or down on 
rear gears. The chain can hit the in- 
side of the front changer cage when 
on the low rear gear, and the outside 
of the cage when on the high rear 
gear. To preverst this rubbing, just 
remember to shift the front derail- 
leur slightly to the left to keep the 
chain centered In the cage when 
shifting to a low gear, as for hill 
climbing, and vice versa. If the cage 
is cockeyed, the chain rub could he 
severe enough to shift the chain to 
another front chain ring. 




Beat bike tools 

Who makes a good set of bicycle tools 
for the home mechanic? Tools I hare 
seen in some bike shops, from Eu- 
rope , cost a wmifi— -Afi&e Mitchell, 
Carson City, New 

It’s true, bike tools; from Europe 
are ridiculously overpriced, and net 
all that well made, either. The best 
tools for any bike mechanic, home or 
shop, in terms of completeness of 
line, quality and price are in my 
opinion made by Park Toot Co.* 22u0 
White Bear Ave., St. Paul. Minn. 
5510D. Try your local bike store first. 
Quality is much better than Euro- 
pean tools and price is less. The firm 
makes hub wrenches, bike stands, 
chain tools, bottom -bracket tools, 
spoke wrenches, wheel-truing stands* 

Olympic bike racing, anybody? 

/ would like to try out for the Olym- 
pic bicycle events. Would you please 
gire me your advice on how to get 
started t What type of bike would, be 
best to start with, a 10 -speed, 5 -speed 
or 'to met hing else? What about train- 
ing. Hoie do l get info organised 
amateur racing t — Thomas W. Hold- 
er . \faeon t Ga* 

Tom, you fust asked for a whole 
book, because that's what it would 
take to begin to answer your ques- 
tions, Best advice I can give you is 
to become affiliated with a local 
amateur racing club or group, and 
let them teach you the Inn and outs 
of training, cycling technique and 
which bike to use. Start by writing 
to the US. Bicycling Federation, 
inc., Box 4RQ, East Detroit, Mich. 
4B021, the governing body of amateur 
bicycle racing in this country, for 
information on a local dub affiliation. 
I can’t even tell you which bike to 
buy, because I don’t know what kind 
of racing you want to do. There are 
fixed-gear bikes for track racing, 
and abort- fra me, high-performance 
HMpeeds for road racing, and super- 
light machines for time trial- 
ing, * * * 



It you have any at™* bicycling 

senef them to The Bicycle Shop. Popular Me- 
chanics. 224 Wes r 57th St., New Yerft. N Y. 
100 TP. Softy, tut fetters cannot fcp s.n scared 
indtvkloalty Pfohte/ns ot wide j/ifsr*jf will £j& 
diset/sseti m this ro^umjT 





ECONOMY ISN'T BAKUN'S 
ONLY STRONG POINT. 



America's favorite* You're looking at 
America’s Number One selling small pickup: 
Datsun. One reason is excellent gas mileage. 
31 MPG hwy, 22 city.(EPA mileage estimate* 
Manual transmission. Actual MPG may be 
more or less, depending on the condition of 
your truck and how you drive. California 
MPG varies slightly.) Now take a look at 
some more reasons. 

Strong Points. Li'l Hustler Pickups 
are tough all over. To wit: Gritty 200Qcc over* 
head cam engine. All-steel body and bed. 
Rugged ladder-lattice frame. Durable torsion 



bar front suspension. And heavy duty truck 
tires. Need we point out more? 

(> or 7-foot bed, Datsun pickups come 
two ways. Our regular Li'l Hustler comes 
with a 6-fL bed* And our Lil Hustler Stretch 
comes with a longer 7-foot bed. Either way, 
you get a lot of truck for the little money. 

Backed by service. Your Datsun gets 
plenty of strong backing, too. Nearly 4,000 
factory -trained service technicians. Comput- 
erized pails network. And our 43 years of 
experience. We figure the longer your Datsun 
survives, the longer you’ll save. 




AMERICA’S # 1 SELLUra SMALL P1CKUE 







Shop forge 
you can build 



by Morton E. Millikan 



A lthough u propane torch heats 
metal veil hot, itB flame ia too 
small to brills a large area to white 
heat Only hot coals (briquets) 
fanned with a blower can give you 
that kind of beat. 

I made this $30 forge with a 
cast-off barbecue grill, leg* from an 
old kitchen stool , some firebrick and 
a sheet-metal hood. I purchased the 
blower (electronics supply houses 
usually carry them) and a length of 
flexible exhaust pipe to fit the in- 
side diameter of the blower outlet. 
The squirrel-cage blower is mounted 
on a metal Hangs attached to one 
leg. Wires from the blower pass 
through an outlet box containing a 
dimmer switch. This permits con- 
trol of blower speed and thus the 
amount of air into the firepit. 

U-bolt holds pipe elbow 

I secured the Hcxible pipe to the 
bottom of the barbecue grill by at- 
taching a 90 e pipe elbow to the grill 
with a L-holt, Then 1 added a nipple 
to the elbow to accept the flexible 
pipe. You could bring the pipe di- 
rectly through the bottom of the 
grill, but you would have to cut a 
fairly large hole. The grill was 
mounted on the stool legs with 5 4-in. 
bolts. 

I made the hood from sheet metal, 
a length of vent pipe and an elbow. L 
used Pop rivets to fasten the hood 
sections together. You'll need a hood 
to keep sparks from Hying and to 
prevent stray breezes, from dissipat- 
ing heat. 

Sand retains heat 

To use your forge* fill the grill 
with sand level with the opening of 
the pipe dhow. The sand keeps the 
heat from dissipating through the 
bottom and provides a level base for 
the firebrick. The firebrick further 
contains the heat, 

Start the fire with lighter fluid. 
Then run the blower at low speed. 
Soon coals nearest the air inlet will 
glow red, then light orange. Increase 
blower speed and, using tongs, place 
the workpiece into the center of the 
almost white-hot eoals. 

Whether you are annealing, tem- 
pering or shaping metal, your forge 
will provide a steady and reliable 
source of heat. * * * 



Fasten 90 pipe elbow to boll uni of grill 
with U-bolt: it saves cutting large hole. 



Add sand, level wilh elbow opening, then 
set four firebrick on edge around opening. 



Use light-dimmer switch to control blower 
speed lo regulate air to I he tire pit. 



Keep blower at low speed until most coals 
glow bright red. Forge is ready for use. 



vem- 

PlPE 



72 -GA. 
SHEET 
r.+ETAL 



Mound firepit wilh several handfuls of 
briquets: light with fluid and match. 
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The Navy has a special plan for people who want 
to join, but not right away. Tt's called CACHE. 

The CACHE program lets you sign with us now, 
but not report for up to 180 days. This guarantees 
you a seat in the Navy school you qualify for, even 
if that school is full when you apply. Because when 
you sign now, you reserve a seat lor later* 

And it gives you the time you need at home. One 
to six full months (in some cases, we'll even make it a 
year) to tie up loose ends, finish school, say good- 
byes, or Just relax in the sun* 

And when you do join, the Navy will train you 
in one of more than 60 career fields. You'll also have 
the opportunity to see the world, make new friends, 
continue your education, and loam to be a leader* 
Call 800-841-8000, toll free {in Georgia, 800-342- 
5855) or speak to your Navy recruiter. Just tell him 
you want to sign now and sail later* 

NAVY 




; Cap*. H. C. Atwood* Jr.. U. S. Navy A*® 1 

NAVY OPPORTUNITY I NFGRM ATfON CENTER 
; F. < ). Box 2000, Pelham Manor, N Y 10003 

t □ Send your Tree booklet. (Q □ Call me. (C) 
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QUESTIONS ANSWERED 



APPLIANCE CLINIC 



BY PAUL MANN 




Not so expensive 

Last December you wrote of George 
Waldinger's trouble with a. General 
Electric refrigerator that farms con* 
densation and ice on the outside of 
the unit . He mid a serviceman told 
him repairs would be “very expen- 
sive." You advised that the problem 
wax being caused by ice farming an 
the inside insulation and told him 
how to solve the trouble himself. / 
had the same experience and might 
be able to help if your solution hasn't 
proved fruitful. 

I called an authorized GE service 
franchise, which had me defrost the 
refrigerator for 2J* hours. The fol- 
lowing day a serviceman removed 
the doors and freezer liner, rigging 
a hair dryer to blow hot air into the 
freezer section. This continued for 
eight hours , after which the service- 
man replaced all the insulation, pro- 
viding about three times more filler 
material than was originally in- 
stalled. Now the top and sides of my 
refrigerator are nice and dry. Ob- 
viously, inadequate insulation caused 
the condensation. 

f was charged only $15, which is 
certainly not "very expensive." I'm 
writing because I hate to see people 
get ripped -off by unscrupulous ser- 
vicemen. — Mrs. Edna Nilosek, Clare- 
mont N.H. 

We appreciate your sharing this 
information with us, and it teaches 
a valuable lesson i Contact a factory 
authorized service representative 
when an appliance fails, unless you 
can. make repairs yourself, 

Once is enough 

We purchased a Sears electric can 
opener (Model 232-S8P5GQ} two 
years ago. At that time, ns ted 1 

and were told that the cutter and 
serrated rotation gear were replace- 
able. Now that ice need them. Sears 
says “no” — that we will have to send 
they unit to the factory and pay 515 
plus shipping. The cost of the unit 
WfiP M'afi SIS. Were we misled by the 
salesperson ? — Aten //. Homans, 

Columbia p Ohio 

Apparently so. The Sears Small 
Appliance Div. in Hawthorn, N.J,, 
say a the two parts are not available. 
You will either have to ship the unit 
to the factory or buy a new one. If 



you buy a new one, verify sales 
claims if you're doubtful When deal- 
ing with Sears, simply a»k its appli- 
ance parts supply center to check if 
the parts are available. 

Another one for Sears 

1 own a Craftsman Auto-Scroller 
saw (Model No. 31 5. $6750 ) t which 
was frip-of-the-line when l bought it 
in 1970 , It is, except for the blade 
holder , which is a cheap arrange- 
ment for such a fine tool . The roll 
pin which locates the top of the 
blade has come louse, and the threads 




of the screw that holds the blade 
are showing wear (see the drawing 
below). Newer Craftsman saws use 
a more substantial blade holder 
which damps the blade securely. Is 
it possible to fit my saw with the 
newer blade holder? — Bill Schmidt, 
Lyndh arst, Ohio 

Sorry, the blade holders are not 
interchangeable. All you can do is 
replace the holder arrangement on 
your saw with new parts, which may 
be obtained from your nearest Sears 
store. See page three of the instruc- 
tion booklet which accompanied your 
saw for the part numbers you need. 

Signed and sealed 

/ have a. Maytag wash mg machine, 
Model NSL, which began dripping 
oil on the floor a while back. A May- 
tag service representative tnld me to 
replace the center plate, which I did. 
The oil drip stopped for about four 
months, but has started again. What's 



wrong, and how do l correct it ?— 
John Moo re, Chicago 

One of the seals on the transmis- 
sion has probably cracked and is 
allowing oil to escape. Usually the 
trouble can be blamed on one of two 
seals — a worm seal behind the drive 
pulley or the agitator shA ft- trans- 
mission seal. The worm seal can be 
replaced without removing the trans- 
mission from the chassis, but the 
agitator shaft-transmission seat can- 
not. 

Replacing these seals isn't a par- 
ticularly tough job for someone 
handy, but you need special tools to 
pull and install seals. These tools 
cost about $S and can be ordered 
from the same Maytag service fa- 
cility you patronized before. If you 
have the service shop replace seals* 
for you, the charge will probably be 
about $20. 

Communications breakdown 

/ have a GE electric knife (catalog 
No, D1EK5) and have tried to secure 
n new trigger switch for it. My first 
correspondence produced a new trig- 
ger ; the next brought no response. 
Can you bring about some action so 
/ might get these parts and my knife 
back in use? — Charles Munks, Har- 
vard JU , 

The terms "trigger" and “trigger 
switch 1 ' are confusing. The control 
for this knife consists of a switch 
knob and a contact leaf, two parts, 
which carry separate part numbers 
and have to be ordered individually. 
The part number of the switch knob 
(which I assume is what you call the 
“trigger") is XM25X525; that of 
the contact leaf is XM25X52fk 

You can't, blame a company for 
“fouling up" if you order parts by 
mail without the correct name and 
part number. If possible, take the 
appliance to a company service fa- 
cility, GJf has an extensive service 
organization. If you must order 
through the mail, include a sketch or 
photo showing the part needed. * * * 



if you reve a question about any appliance., 
send it lo Appliance Clinic, Popular Mechan- 
ics, 224 West 57 tit St„ New York, N. Y. I»1S. 
Swry but letters Cannot be answered individ- 
ually. Problems ot Wide intafait will be dis- 
cussed in this column. 
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$ 3 , 699 . 

A price that low makes our Fury all the more beautiful. 



Think of it The Plymouth 
Fury shown below starts with a 
base sticker price of just $3,699* 
That's excluding taxes, destina- 
tion charges and $71 for white 
sidewall tires and deluxe wheel 
covers. But still, compare prices 
like that to other cars In its class. 
You’ll see that's a beautiful price 
for this much Fury. 

FURY: ROOMIEST 2-DOQR 
IN ITS CLASS. 

Fury is a foot shorter than most 
full size cars. But, m a comparison 
of head, shoulder, hip and leg 
room. Plymouth Fury offers more 
total space for six passengers 
than any other car in its class. 



GOOD GAS MILEAGE. 
EVEN WITH AN 
AUTOMATIC TRANSMISSION 



AND HERE'S THE CLINCHER 

Chrysler Corporation has a 
warranty so strong, all you‘11 have 
to take care of in your new Fury 
is normal maintenance like chang 
ing filters and wiper blades. Our 
warranty takes care of everything 
else Here s what it says: For the 
first 12 months of use. any 
Chrysler Corporation dealer will 
fix, without charge for parts or 
labor, any part of our 1976 
passenger cars we supply (except 
tires) which proves defective in 
normal use, regardless of mileage 
The beautiful 76 Fury Gel to 
know it better at your Chrysler 
Plymouth dealer. 



mpy. highway 

E.PA estimates 
mpg city 



In recent E.PA tests, a 6-cylindeT 
Fury, even with an optional 
automatic transmission, got an 
estimated 23mpg on the highway 
and 16 in the city. Of course, your 
mileage may differ depending on 
how and where you drive, the 
condition of your car, and its 
optional equipment 

6 cytindw model as priced and tested 
not available h California 



PLYMOUTH 



The more you get to know iL 
the more beautiful ft gets. 





Light air-cushion vehicle for modest zapping around 



Early hover ships had I heir problems, bui Ihis latest version is said to provide prac- 
tical sea/land (ransportalion over virtually any terrain. Us t9 feet igng, 7 Vs feet wide 
and can haul an 000-pound payload of passengers or cargo. Its fuel capacity of 24 
gallons wilt carry it over lard, water, mud, swamp, snow, ice or combinations lor as 
far as you need Id hover in a day. Dubbed AC-0GQ, the craft operates on a single 
standard water-cooled VS engine thai drives two centrifugal fans. Air Is directed by 
ducts and hydraulic gates to provide lift and directional power. Air Cushion Industries, 
Ltd.. 9 Lime Bank Rd., Box 660, RR No. 5, Ottawa. Qnt., Canada K1G 3N3. 




Aerosol spray you 
cart fill yourself 



This two-piece aerosol — a dispos- 
able propellant cartridge com- 
bined With a separate, removable 
glass jar— fels you spray your 
own paint mixes and olher liquids. 
You ju&i fill (he jar with any spray* 
able material, attach the cartridge 
end press (he nozzle-control but- 
ton on top. After each use, the jar 
can be removed, cleaned and 
filled with another liquid for a dif- 
ferent Job, The propellant and jar 
package costs about $2, Refill 
propellant cartridges are also 
available. Precision Valve Gorp., 
Box 309, Yonkers, N.Y. 10702 
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How to ‘play 1 old bottles 

It took Justin Kramer three years Ic build 
this 68 -bottle, 68-key 'Jugorgel," but now h|& 
bottle "pipe organ" is in demand — in many 
cases by bottle makers and large users of 
bottles. Notes on his creation are produced by 
filling the bottles with water to different levels 
and blowing air across the tops. Cost? About 
the same as a conventional pipe organ of 
similar range. Juslin. Kramer, Inc,, 1028 West 
Eighth PL, Los Angeles, Calif. 9D017, 




65,000 more technicians 
needed by 1980* 

Learn Air 
Conditioning, 
Refrigeration 
and Heating. 

Learn at Home With NRFs 
Master Course Program 
In \bur Spa re Time 

Start a well pa id career in the 
field of air conditioning, refrigera- 
tion & heating with practical at- 
home training from NRL The NRI 
program was developed with tech- 
nical assistance from the York 
Division of the Borg Varner 
Corporation and it uses bite -size 
texts, fine professional instruments 
and tools, and "hands-on” kits 
to make learning easy. 

Air Cond it ioner System 
comes with Course for 
Trouble Shooting. 

You get a Circuit Demonstrator, 
Control Simulator, tubing and 
joint-making demonstrator, leak 
detector, system analyzer, and a 
window air conditioner unit for 
hands-on experiments. 

Optional Resident Training 
at Famous \brk Institute 

Graduates of the Master Course 
may take advanced work at the 
world-famous York Institute 
Resident School at no extra 
charge. \Aforking with expert 
instructors you will receive 
practical experience equal to 
months of on-the-job work. 

Send for your 
free catalog. 
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Three different schools give you 
this 25" hobby-kit Color TV„. 





Only NRI gives you this 25" 

M w m OwiOMAl 

designed-for-leaming Color TV, 



plus complete 
Quadraphonic 
Audio Center! 



No other home (raining schooi gives 
you both a solid state color IV and 
SQ' Quadraphonic Receiver complete 
with lour speakers . , , atl in one 
course. In fact, to even match this kind 
of thorough training at another school, 
you'd have to take an extra course 
costing hundreds of dollars more. And 
only NRI. courses in Color TV/ Audio 
servicing Let you learn on equipment 
designed specifically for training, 

NRI doesn't give you hobby kits. We 
invested the time and money to design 
equipment with Seaming in mind. It's 
the only way you can (I ) get the feel 
of typical commercial circuitry, (2) 
learn bench techniques while building 
complete units from the “ground" up, 
13) perform over 35 “in -set” experi- 
ments during construction, and (4) 
end up with a 25" diagonal solid-state 
color TV with cabinet ond a 4-channel 
Audio Center. 

NRI passes the savings 
onto you 

Our engineering eliminates the cost of 
buying from an outside source. Wfe 
pay no salesman's commission. Stu- 
dents are enrolled by mail only. The 
savings are passed on to you in the 
form of low tuition fees, extras like the 
TV s console cabinet and the Quad 



System; professional test instruments 
like a 5" triggered sweep oscilloscope, 
CMOS digital frequency counter, and 
integrated circuit color TV pattern gen- 
erator. You can pay hundreds of dol- 
lars more for a similar course and not 
get a nickel's worth more. 

More know-how per dollar 

It all boils down to the quality of train- 
ing you get for your money, In our 
62-year history, more than a million 
students have come to NRI and we're 
fully approved for career study under 
the G..I. Bill. We must be teaching 
something right. 

Some of those "right" things are 
bite -Size lessons to ease understanding 
and speed learning . . , personal grad/- 
mg of all tests, with comments or 
explanations where needed . . . a full- 
time staff of engineer /Instructors to 
help if you need it . . , plenty of kits 
and experiments to glue you hands-on 
training . . , and fully professional 
programs oriented to full or part-time 
career needs. 

Also CB, Computer, & 

Other Courses 

NRI offers not one, bur five TV/ Audio 
servicing courses so you can tailor 
your training to your budget. Or you 



can study other opportunity fields like 
Digital Computer Electronics, Citizens 
Band Radio, Communications, Aircraft 
dr Marine Electronics, Mobile Radio, 
and more. Send for our free catalog 
and see for yourself that no one gives 
you more training and equipment for 
your dollar. There's no obligation, and 
no salesman will call. 

If card is missing, write to; 




# Tredieniark of CBS, Inc. 
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BY BILL HARTFORD 



IMPORTS AND MOTORSPORTS 





New Datsuns 

It's nice to see something really dif- 
ferent from the Japanese. The new 
front-wheel -drive F-l Q Data tins aren't 
that radical, but you won't mistake 
them for any other look-alike cars 
either. The station wn^in, above, and 
the coupe are the two models in the 
F-10 series, and theyll be in show- 
rooms next month. The F-10 uses the 
game 1400-cc engine as the popular 
B-210* but mounts it transversely. 
The new car is also seven inches 




shorter than the B-210. Five speed is 
standard on the coupe, and fuel econ- 
omy up to 41 mpg is specified by the 
EPA, 

Datsun'a also adding a new pickup 
in its Li't Hustler line. The Deluxe 
Cab is shown below. The passenger 
compartment is 9 inches longer than 




that of the standard pickups* and 
with that opera window, you can't 
mis* it. 



Now Lancias 

The Lancia Scorpion and the Beta 
HPE (for High Performance Es- 
tates have joined the Beta coupe and 
sedan that made their appearance in 
the United States last year. The HPE 



f$B42Qi is essentially a hatchback 
version of the coupe, and is a hand- 
some package indeed. I ike the Beta 
sedan and coupe. the HPE and Scor- 
pion are powered by Fiat's dual over- 
head-cam, 1,8-liter, four-cylinder en- 
gine and use a five-speed gearbox. 
1 find the Scorpion moat intriguing 
since it's a very luxurious mid-engine 
sports car. Visually, the $11*000 Scor- 
pion is stunning: Lines are clean. 




black matte finish is used nicely, ther- 
moplastic bumpers front and rear 
look good and the black roof retracts 
into the roll-bar for open-car driving* 
Under the skin, the engine is mounted 
transversely and ahead of the rear 
axle for a 60/50 weight distribution* 
suspension is independent coil spring 
all around, disc brakes arson all four 
wheels and steering is rack and pin- 
ion, The Pin infan na-styled car is 
156,1 inches long on a £>0.&-ineh 
wheelbase, height is just shy of 47 
inches and weight is 2370 pounds. 

New record 

Records are made to be broken, but 
for now Honda's got the highest mpg 
figure among alt cars tested by the 
E n v i ron men ta I P rotection Agency. 
The five-speed hatch back milks 47 
miles from a gallon on the highway 
cycle (and 35 in the city for an over- 
all 40 mpg). Let's see how long that 
record stands. 

New Mercedes 

A new Mercedes-Benz has made its 
debut in Germany. These pictures 




from photographer Hans Peter Seu- 
fert show how similar the car is to 
the 450SE/BEL (S-Claaa) both out- 
side and in. There are nine models 
in the range in Europe: the four- 
cylinder diesels, 2001), 22DD, 24 0D ; 
and the five-cylinder 300D; the 200, 
230, 250. 280 and 280E are the gaso- 
line versions. Eventually* the “small" 
M-F>, with its lower waistline and 
faster styling* will replace the cars 
that are currently designated by the 
200 to 280 numbers. Actually, the 




cars in the new line are no smaller 
than the models they'll replace, but 
they’re lighter, and they have all the 
S-Oass engineering features, WeTl 
have more on the new range w’hen 
plans are set for their LLS. intro- 
duction. 

And some oldies 

Therc k s a time when your car stops 
depreciating year after year, and 
starts appreciating* Thai's when you 
stop calling it the old heap and start 
treating it with respect. There are 
a lot of people in the old-car game, 
as you'll find out if you get a copy 
of Old Cara newspaper's latest an- 
nual. The 1978 Car Club Roster and 
Information Booklet is a comprehen- 
sive listing of antique, classic, vin- 
tage and postwar collector car clubs. 
There are more than 2000 clubs listed 
in the roster including regional and 

H>rn to pagtj 32} 
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Oldsmobiles answer to 
expensive European luxury sedans. 



Omega Brougham. 
Priced under *4000! 



It stands to reason that if a foreign 
car is going to be priced thousands of 
dollars more than an Omega Brougham, 
you ought to be getting a lot more car 
for your money. Let’s just see how 
these cars stack up against each other. 





AUDI 1O0LS 
SEDAN 


SAAB99GL 

SEDAN 


VOLVO 244 
SEDAN 


OMEGA 

BROUGHAM 


SHLDR. AM. IF/R) 


55.5/55.4 


53.0/52.9 


54 3/54 2 


56 3/566 


LEG ROOM (F/ftJ 


413/34,5 


394/37.1 


384/38.9 


41 8/32.8 


HEAD ROOM tF/R) 


35,4/36.5 


37.8/37,7 


37,6/36.8 


38 9/36 2 


EPA MILE AGE t 
HlGHWAV/CtTV 


MPG 

30/20 


MPG 

30/21 


MPG 

27/17 


MPG 

25/17 


ENGINE & 
TRANSMISSION 


114-Fotif 
4 Spd Man 


121-Four 
4 Spd. Man, 


130-Four 
4 Spd. Man 


250-Six 
3 Spd, Man, 


PRICE" 


$7,100 


$6,498 


$6,595 


$3,914 



BROUGHAM 



Gin we build one tor you? 



‘Munuracrurers' suggested reJail prices Tor the models shown (mduding prep 
charges and availably squlpimnl specified on Omega Brougham) Tax, Hcent e, 
desJinaHon charges and othef available equlpmoni additional. 
tSotjfce; 1976 ERA Buyer's Guide, ftsmembgrj These mileage Agues ore e$limatejt. 
The ociuQl mileage you get will vary depending on the type of driving you do, 
your drrving habits, your car's condition, and available equipment, For California 
EPA iigures, awaiiabie power irains. and prices check your doctor there. 

While being priced a lot less. 
Omega Brougham still offers room, 
comfort and gas economy comparable 
to expensive European sedans. What’s 
more, its low $3914* price even in- 
a Tii" eludes this available equipment: bucket 

seats; sports mirrors; floor shift control 
t and super stock wheels. And you can 

y even add steel-belted radial tires f$69) 

7 and still keep the price under 54,000. 

Check out an Omega Brougham 
Li: Sedan today. We think our combination 

of price, luxurious appointments and 
Oldsmobile quality are going to win - 
you over. 
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In thirty years, 
you can give it to 
your grandson. 



'[ hat's hLcaLLsc Srhrade Old Timet Knives 





Old Timer 
by Schrade 



CLOCK MAKING FOR THE AMATEUR how 
Ic build a grandfather clock rmovemern 

$9.95 

MODEL STATIONARY AND MARINE 
STEAM ENGINES a complete introduc- 
tion 7.00 

MODEL BOILERS AND BOILERMAKING 
over styles described 7 GO 

SECRETS OF SHIPS IN BOTTLES 5,50 
BEGINNERS GUIDE TO BUILDING THE 
STUART No. 1 STEAM ENGINE 3.25 
BUILDING A STEAM ENGINE FROM 
CASTINGS 2.00 

BEGINNERS WORKSHOP Irom how to 
first set up to using a Falhe 7 ..00 

LATHE ACCESSORIES, HOW TO MAKE 
AND USE THEM on yOur own lathe 2.50 
BUILDING MASTIFF a four cylinder, four 
cycle gasoline engine 9-00 

VIRGINIA building a Five steam locomo- 
tive by yoursell 1&95 



METALWORKING 



Books From ENGLAND 
on tools and Swings So do in your shop 

CALDWELL INDUSTRIES 

609 E. Davis St, P. O, Box 170 
Luling, Texas 75649 

□ Please sand checked books 

□ Send Catalog Only 



arc hand-crafted to last from generation 
lo generation- Each knife goes through more 
than 100 hand operation*. Over lOOcare- 
liii inspections, We've been working 
this ti ted-and-mie way (or more than 
70 years. There's jus I no other way 
i { > m lI ke ft g rea l kn i I e Ask yt jut' 
g ra nd L j t It e r Sc h rade Cull erv 
Corporation. Mew Tfork 12428. 



IMPORTS AND MOTORSPORTS 

{Conu n Li ed tsom nape 30) 

chapter group* of national organiza- 
tions, and a state- by -state listing of 
independent car clubs. It's fascinat- 
ing. It's fpLS from Roster, Old Cars, 
I ola* Wis. 54945. 



Boss Z 

Some people don't know how to leave 
well enough alone: Drop a 327-cU.-in, 
Chevy V8 into u Da t sun Z ear? It’s 
being (June on a commercial basis by 
Scarab Engineering in San t'arlus, 
Calif. ( Box 1326 j. That engine swap 
gives the little Z a full 350 hp which 
snaps you to 60 in 5.6 seconds. When 
they change a Z to a Scarab they also 
redo the interior and lay on 12 coats 
of hand-rubbed acrylic lacquer. Ah* 
only in California. . . , . 




Alfasud racing kit 




The Alfasud hasn't been introduced 
here yet (we hear that the little Alfa 
Romeo will be here late this year). 
But in Italy there's already a racing 
program under way for the Alfasud 
TI models. It's hoped that the Alfasud 
Trophy, as it's called, will be a farm 
league for promising young drivers. 
The racing kit shown is from Auto- 
delta, Alfa's motors ports division in 
Italy, * * * 
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Less tar than 98% 
of cigarettes-and 

it’s a PALL MALL 

Want low tar and 
good taste, too? 

Here's Pall Mall's 
famous tobacco taste 
made extra mild by 
the Air-Stream Filter 
At only 8 mg. of tar, Pall Mall White 
is lower in tar than 98% of all 
cigarettes sold today. 

If you smoke 2 packs a day, 

Pall Mall Extra Mild will save you 
2800 milligrams of tar every 
week (compared with the best 
selling filter king)! 

Trade in your old smoke for new 
Pall Mall Extra Mild. 



Only 
8 mg. 
tar. 



PAllMML 

EXTRA MILD 




tv » m. j. m L tn HPcn 



* PALL MALL EXTRA MILO , . ."tar fi mg - nicotine, 0.B mg. 

Best-selling filter king "tar IB mg .-‘nicotine, 1.1 mg. 

"Of all brands, lowest ...... "W ] mg - nicotine, 0.1 mg. 

H Av. per cigarette by FTC Method. 

B mg, lar, 0,0 mg, nitorine av. per cigarette by FTC hneihod. 



Warning: The Surgeon General Has determined 
That Cigarette Smoking Is D angerous to Your Health. 
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ALL OUTDOORS 




Boats called back 

The Coast Guard program requiring 
builder* to retail defective pleasure 
boats has totaled 142 notification 
campaigns an far, involving about 
35,000 boats since the action started 
in 1972. Latest CG statistic* show 
that 109 campaigns covering 27,000 
craft have been completed, with the 
cost of notifying the owner and cor- 
recting the fault averaging $11 per 
boat. White some defects such as pos- 
sible malfunction of steering and 
engine controls were potentially dan- 
gerous, a large percentage have been 
failure to install proper plates show- 
ing approved carrying capacity and 
maximum horsepower, or overestima- 
tion of flotation capability. 

Any owner with a boat that seems 
tu have a serious defect should dis- 
cuss it with the Coast Guard and his 
dealer or manufacturer. If a hull 
tends to pound like a hammer, bounce 
like a porpoise, trip on turns or try 
to throw you out, you may be over- 
powering it or just have picked a had 
design. Usually you can spot these 
problems if you insist on a demon- 
stration ride before you buy — always 
a good time to find out In advance 
what a boat is really like, 

A shot for safely 

You’ll never shoot anything with the 



new shell! 1 from Karlyn Manufactur- 
ing of Seattle, but the trophy you 
may bring home successfully with 
them is yourself. Available in .30-30, 
.30-06, ,30S, .270 Winchester, 7-mm 
Remington Magnum, and ,38 357 
Magnum rifle and pistol cartridges, 
these handy little safety items are 
called Firefly Emergency Firearm 
Flares, They chamber and fire like 
any other cartridge, hut are claimed 
to launch a signal flare up to 1000 
feet that, is visible as far as 10 miles. 
Normal procedure for abnormal 
problems afield is to fire three fast 
shots followed by one of these flares 
at three-minute intervals to signal 
for help. Your local ammo dealer 
should he able to order some for you. 

Long-ball hilting 

Want to lengthen your drives down 
the fairway by 10 percent without 
hitting that golf ball any harder? 
Get up high this summer at the 
famed Sun Valley, Idaho, winter re- 
sort, with two championship courses 
at * 6000-foot elevation. Bere, ex- 
perience shows the thin, clean moun- 
tain air adds a bo mis distance to 
every drive. You can also test tennis- 
ball speed on one of 46 courts with 
a video-replay instruction system, or 
hop by helicopter to mountain top 
skiing. It usually lasts into June. 




A runabout'* sleek Unas make Chrysler’s new 16-foot Bass Runner 106 a fast fish 
chaser. Designed tor its new Charger 105-hp outboard, the rig has matching trailer. 



Refund 

Some camping outfitters claim their 
biggest sales come about now when 
families get an income tax refund. 
For fishermen, another way to get 
an unexpected bonus from Uncle Sam 
this spring is to send $3.45 tu the 
Superintendent of Documents, Wash- 
ington, D.C. 20240 and ask for the 
set of 10 full-color fish prints that 
were originally prepared for a book 
called Sport Finhiny USA . Called 
“Wildlife Portrait Series No. 2 r and 
measuring about 14x17 inches each, 
they include paintings of arctic 
grayling* bluefish, brown, brook 
trout, rainbow trout, channel catfish, 
black and white rrappie* northern 
pike, small mouth bass and striped 
marlin. In a way, they're a kind of 
tax refund from the Fsh and Witdlife 
service of the IIS. Department of 
Interior. In a store they might coat 
10 times as much. They're awfully 
good. 

Underwater eyeful 

The first eye-level look at live iaopod 
oddities—oversize crabs that hide 
below 1500 feet in dark ocean depths 
— is being scheduled for special 
showing at the New York City 
Aquarium June 12 to 20- Oceana Fes- 
tival *76, sponsored by the New York 
Zoological Society, w r ill give fisher- 
men a chance to study sharks, whales 
and game fish in action, query sport 
fishing, underwater p holography and 
wreck diving experts, and even com- 
pete for prizes in bait casting, net 
mending* fly tying and shellfish 
shucking contests. The festival is 
called the first of its kind. 

Getting gear— getting there 

Among the neatest of improvements 
for large outboard motors is switch 
gadgetry that allows the unit to be 
trimmed underway for best angle by 
pushing a tilt-toggle mounted on 
your throttle lever. It is standard 
equipment in Mercury's new Black 
Max, and is also available by mail 
order for other motors from the ex- 
tensive catalog of Bass Anglers 
Sportsman Society, Box 3044, Mont- 
gomery, Ala. 3€lQ£k If your engine 
has electric trim, you can mount their 
E-Z Trim for under $15 and drive 
(Ple as s turn to page* 3G) 
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The Whammer drives 
naib 6 times (aster 

than a hammer! 

(and countersinks automatically) 



Think of what that means: 

* Nailing jobs done in 1 /6 the time; 

* Waif paneling without dents or scratches; 

* Quarter-round molding installed without 
’ flying nails:"' 

* Window and door trim without hammer dents. 
In short, the Whammer is the difference 
between a tough, tedious job and an easy, 
satisfying job, 

No wonder the pros use the Whammer 2001 
Nail Gun. 



Swinging Co.. A DMilon of Swingline 



The 



MAIL PANELING NAIL fLOO-H COVERING MAIL 



SEE YOUR LOCAL HARDWARE OUTLET FOR GREAT SPRING SAVINGS ON THE WHAMMER 



ALL OUTDOORS 

fCtoTFffwwf horn paga 3G) 

without letting go of wheel or throt- 
tle while adjusting for planing angle. 

What the If ' h ah Earth Catalog 
was to simplified anti back-to-nature 
living, the Explorers Ltd, Source 
Book is for outdoors men. Pick your 
action— anything from aerial pho- 
tography to winter bivouacking with 
stops in between for ballooning, cav- 
ing, foraging, horse packing, maps, 
offshore sailing, river touring, ski 
ami snowshoeing, trail biking and 
survival — anti this £5.95 large-for- 
mat paperback from Harper & Row 
has instruction, equipment sources 
and reviews of suitable books, 

It's not every lawk that will show 
you 10 ways to harness sled dogs, 
where to get spray skirts for your 
kayak, locate a place to buy a bilge 
fuel bag for your cruiser, under- 
snow transmitter to show where 
you've been berried by an avalanche, 
how to find international diving and 
bicycle tours, or who sells automatic 
actuators that will explode open your 
parachute at the proper altitude in 
case you forget. 

The cheapest way to go on a long- 
distance hunting or fishing trip used 
to he to take a charter flight as a 
member of a sportsmen's club. But 
recently regulations have been re- 
laxed and there are now thousands of 
charters on which you can save as 
much as f>0 percent without belong- 
ing to any organization. For S2.50, a 
postpaid 1976 Charter Flight Direc- 
tory from the Travel Information 
Bureau, Box 105, Kings Park, X, Y. 
11754 , lists 25,000 of them. New Civil 
Aeronautics Board rules also require 
charter operators to be bonded or to 

Sad drive, a new OMC Zephyr stern drive 
that is actually a bottom drive, installs 
through ihe hull of a sailboat, gets 15 
heavy-thrust hp from two-cycle mill. 
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Bulll- in capacity from portable tanks is 
aided by four-way fuaS valve at Evlnrgde 
and Johnson dealers. QMC accessory 
feeds ifl gallons from three 6-gal, tanks. 

hold your payment in escrow so that 
if a flight i s canceled, you get your 
money back. 

Where the fish are 

Probably the beat fishing in the 
country ia found in the Florida 
Keys, and the best fisherman there 
is probably a Pan Am pilot, part-time 
guide and full-time perfectionist 
named Stuart Apte. Stu cakbes 
tarpon on a fly line, sal I fish with 
spinning gear, and has 20 world 
records to hia credit. Now he has a 
book out called Fishing the Florida 
Kegs that tells and even charts where 
the big ones are waiting around this 
pleasant chain of isles, 

Apte describes in detail the tech- 
niques that have made him a legend 
in a region that attracts the tops in 
guides arid spnrtsmen-ex peris tike 
Ted Williams, His book is now at 
newsstands or $3.20 postpaid from 
Windward Publishing, Box 370233, 
Miami, Fla. 33137. And worth it. 

There are other great saltwater 
areas around the coastline from Van- 
couver and Nova Scotia down to La 
Puz and Costa Rica. “Panama" is a 
word meaning “an abundance of 
fish" in the local Indian dialect, and 
Stu Apte made six of his record-book 
catches there. And for hunting, fish- 
ing, exploring, photography and 
river runs from Alaska and Hawaii 
to Panama and Sooth America, Rra- 
ntff Airlines has a new booklet, Out- 
door Adrenturcs. describing 33 trips 
that can provide exceptional action. 

Cat care 

The catalytic converter on your car 
may cut duwn air pollution in the 
city, but it can create even worse 
problems back country. The system 



uses such high temperatures — up to 
2000° F. — that if you stop in the 
tall grass along a logging road, your 
“cat converter" can start a fire. Par- 
ticularly later in the season as fields 
and woods become dry, care should 




FEr* control Er an engine compartment is 
claimed for new Fi reboy self-contained 
Automatic Halon 1301 Fire Supreasor; 
Si 50 Irom Convenience Marine Products. 

be taken in choosing where you park 
or camp. A forest fire can destroy 
air quality — -and everything else. 

Extras along the way 

Had enough Bicentennial already? 
Besides the landmark attractions, 
there are many less-crowded sites 
that are right along the way on many 
RV and vacation trips and would be 
a shame to miss. The new 52nd an- 
nual edition of Rand McNally's Road 
At Utii has ad tied special pages listing 
them and is available almost every- 
where or by mail from the Rand Mc- 
Nally Map Store, Box 7600, Chicago, 
III. fiOGKO. It's a buy at $3.95. * * * 




Steering lock, now available on Mercury's 
Black Max outboard and all MerCrutser 
stern drives, shuts oH ignition, secures the 
wheel hard over to make lowing difficult. 




Ford’s new Pinto Bony MPG. 




J Wi i }\ MJ H,.! uif h i liai U S \l r l £ t 1 1 

It’s not how small you make it, 
it’s how you make it small 



Compare pj^ ™ OjeveCre 


Passengers 


4 


2 


Horsepovver 


92 hp. 


52 hp. 


Weight 


2,558 lbs. 


1,931 lbs. 


Overall Width 


69.4' 


61.8" 


EPA Mileage * 
Estimates 


38 hwy. , 
25 city 


40 hwy*, 
28 city 



And compare all Pinto’s standard features. 



Price*! about the same 
as Chwettc* 

For abtitiT the same money an a 2-pn wenger 
Scooter, you get more car tn the new Pinto 
Rany MPG. Like standard features on 
Pony not available on Scooter: Chrome 
moldings flnd bumpers. Carpering. Glove 
box door. Armrests, Mini-console Adjust- 
able passenger seat. And inside hood 

' 1 k More that + & standard- 

hi addition, you LI find molded vinyl door 
trim on Pinto Pony MPG. On Scooter it's 
fiberUxifd And your exterior color select 



[ion isn't Limited with Pony. There's a choice 
of 16. Scooter only has 4. 

Value you can compare. 

Compare Ford's new Pinto Pony MPG to 



RotoftmyMPGL 

$ 2,895 

Itahir ukker [trier i-*dudlng ritlv ( fact .««J 

* Mwc alxtul miki»r. Siiw ihrir «re EPA tm- 
■nmr> H your j^umI milr^Kc «il( vrf ry d?pc9i^Ln)[ 
^iur ear*i condUkvn imd ot*kmj( rquIprfKm- and 
h, iiv Jiyj ivh^r; \*.u drur CiiEiC tidir'H' 



Chevrolet's new Chevctte Scooter 
Pinto Pony MPG's more road -hugging 
weigh.!, wider stance, bigger engine, higher 
level of standard equipment, high EPA rat- 
ings and low price ail add up to more car 
for the money. 

The closer you look, 
the better we look. 

FORD PINTO 



FORD DIVISION 





Battery caps 

In the January Car Clinic, you gave 
ft tip on using a booster anti jumper 
cables to start a dead car, saying to 
remove vent caps from both bat - 
teries. Whiff — Eine E. Pale, Copahs 
Beach, Wash. 

So hydrogen gas Which may build 
up inside batteries will dissipate. But 
be careful. Vapors are explosive, so 
keep flame away. Smoking could be 
dangerous to your health in a way 
never dreamed of by the surgeon 
general 

Up in arms 

M}f 1974 Buick Apollo with 350-V8 
engine and automatic transmission 
is driving me mad. To take off l hare 
to pump hell oat of the gas pedal or 
the engine will die. Picking up speed 
is no jog either. The engine’s been 
tuned hjt one mechanic after another, 
a ltd V Va had the carburetor replaced* 
Every Buick and Chevy dealer who’s 
had the car blames the anti pollution 
controls. Do you agree ?^Larry K * 
Colvin, C ha tom, Ala. 

Not at all! However, it's going to 
take some good detective work to find 
the cause of your trouble,, Here’s a 
list of things to have checked out: 

■ Vacuum leaking at all vacuum 
lines and vacuum sources. 

■ Correct routing of vacuum iines, 
making sure lines aren’t kinked, 

■ Proper functioning of the vacuum 
break on the carburetor. 

■ Proper functioning of the exhaust 
gas recireulator (EORj valve, 

■ Correct ignition timing — should 
be G a BTDC. 

■ Proper setting of the float in the 
carburetor, and don’t forget to in- 
clude checking of the float drop. The 
float must be set to manufacturer’s 
specs given in the service manual. 

■ Seeing that the thermal vacuum 
switch (TVS) is supplying vacuum 
to the distributor, 

* Making sure the thermo air clean- 
er is operating properly — that the 
valve in the snorkel is closed when 
the engine's cold and opens up when 
the engine warms up. 

Two-timed 

I've been using unleaded gasoline in 
my 1970 Chevrolet 350-rtf .-in, engine, 
and it has responded well. Is there 



any reason why I shouldn't? Is there 
any reason why cars made by CM 
which are older than mine shouldn’t 
use unleaded if they run gaodf—R.W* 
Sharp, Pilot Knob, Mo. 

Hey* R.W., one question to a cus- 
tomer, please* but Ml let you get 
away with it this time. Here are your 
answers, in turn: 1, No; 2, No. 

The whistler 

Several weeks ago, a strange whistle 
started coming from the engine com- 
partment of my 1973 Ambassador, 
The noise is heard only when it’s 
cold, and especially when the engine 
is under load , It disappears when 
the engine is warm. Almost at the 
same time the whistle developed (and 
this is what has me worried ) , the 
carburetor malfunctioned and loaded 
the crankcase with fuel. / spent a 
lot of money getting everything back 
to norma}, but my friendly whistle is 
still with me when It’s cold. Does this 
mean I can look forward to more 
trouble with the carburetor? — Rich- 
ard Livingston, York, Pa . 

Your carburetor woes haven't any- 
thing to do with the whistle, so relax. 
The whistle is probably coming from 
a jolly drive belt affected by the cold 
weather. The colder it gets, the 
tighter the rubber gets. Squeal can 
result. Your letter was written in 
January during one of the most pro- 
longed cold spells in the history of 
the Northeast, Next time the whistle 
begins, spray some belt dressing on 
belts and pulleys. See If that doesn’t 
help. I’ll bet my kasoo it does. 

Incidentally* there’s also a possi- 
bility that loose intake-manifold at- 
taching screws or a leaking gasket 
is causing the whistle. When the 
manifold euois and shrinks, it causes 
a slight vacuum leak between the 
manifold and head. When it heats 
and expands, it shifts to stop the 
“whistle. 1 ’ Tighten up on the screws, 
and see if this doesn’t stop or at least 
affect the tone of the whistle, If it 
does, you've found your reason. 

On the rocks 

My If) 75 Pinto ran tike a charm from 
the day I bought it last year to the 
end of the summer. Then, in October 
and S' ore tuber if turned into a huh 
dancer, Starting out, it would go 



great — for one mile. Then it would 
shimmy and shake for two, at which 
point it would straighten away and 
run fine for the rest of the day. ,4 
new carburetor and who knows what 
else was installed since the dealer 
had the car in his shop 10 times , 
Can you help ? — A woman reader 
from Indiana who would prefer her 
name not used . 

Okay, anonymous, have your me- 
chanic check these three probable 
reasons, If he hasn’t done so already: 

1. The choke may be releasing too 
soon because of incorrect indexing 
of the choke cap, 

2. The exhaust-gas recirculation 
valve may be starting to operate too 
early — before the engine is properly 
warmed up and can compensate for 
the “leaning" effects produced on the 
fuel mixture by the EGR, 

3. The fresh-air heat door in the 
air cleaner may be stuck, nr the temp- 
erature-sensing switch in the air 

(PtOasc iusn Ja pay?. 4?) 




What Is it? 



No, it’s not something left over 
from an old Star Trek [lick. It’s 
a thread chaser and seat-cleaning 
tool, which you can and should buy 
from your auto parrs dealer if you do 
your own sparkplug work. Its job 
is to thoroughly clean threads and 
seats before plugs are installed. 

It's worth every cenl you spend lor 
It dost once, if you la 1 1 to clean 
the seat of a sparkplug port 
properly, a particle can lodge 
between the pFug shell and cylinder 
head, The outcome, at the least, 
could be a ruined plug. At Ihe most, 
(he cylinder head can be destroyed, 
and I'm not even going to lell you 
what fftaf will cost! 
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KINGS SUPER LONGS 



M~r.M 






VfV' 



Mai 



Had it with hot taste? 

Then put down what you're 
smoking and pick up the 
extra cool taste of KGDL 

Come up to KGDL 









Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health, 



C i J.W r CD. 




m 









\ Rcxxrry cab has stye, insulated quiet, fine visibility 
I Foam seat. Optional air conditioning. storage t>o- 
I Mnb seal— back Is hinged. Armrests stando/d 



manual trantrotestaa 0>A estimate* thaw 25 mpg 
highway, 19 mpg cllv-your mileage may vary. 








mi WHEELIN' 








OVEmNFLATlON UNO Eft INFLATION CUPPING 



Reading tires 

Your tiros talk to you. Here are common signs Irom tires needing help: 

■ Feathering — when edges of tread riba lake on the appearance of feathers 
—results when a tire scrubs against the road. A ice-ln or toe-out 
adjustment correction is needed. 

ff Overinflation and unde rin Matte n are signaled by a tire's tread wearing 
more in Ihe center and more on the outer edges, respectively, than 
elsewhere. Checking inflation once a week isn’t too often. 

■ One^ sided wear signifies excessive camber, causing the tire to lean too 
much to one side or the other which places I he work load on one side of 
the tread or I he other. 

■ Cupping is a sign of whacky tire-snd -wheel balance, or worn shock 
absorbers or ball joints 



CAR CLINIC 

{Continued t/am pftQO 3U) 

cleaner may not be operating. Have 
the air cleaner tested 

Warning from the frozen North 

/'if like to use. ymtr column to warn 
others. May / 7 

Sure, go ahead. 

We just incurred aw expen Hive re- 
pair to o nr 1975 Dodge Power W ag- 
on t Model 2 IKK The stamped steel 
cover on the rear differential u-qs tfof 
properly trimmed at the factory and 
protruded below the main hominy * / 
took' the vehicle cross country f isn't 
thin What a f nut- wheel drive vehicle 
is supposed to do?) and broke 
through a frozen puddle, scraping 
the differential on the ire* The rarer 
pulled Out from the housing, oil es- 
caped and the differentia! burned out. 

To make a long story short , / got 
clobbered with a $490 repair bill al- 
though the Dodge service representa- 
tive admitted that he's seen other 
Power Wagons with oversized differ- 
ential covers, leading me to believe 
the job would be covered by warranty. 
When the bill came, l got the brush. 

Wouldn't you agree that a four- 
wheel-drive vehicle is going to be 
taken off the i‘(Hid where it’s going to 
be subjected to bumps and grinds, or 
are rue to assume that n jWD vehicle 
should be used on hard-surface roads 
only f the same as fancy cars? What 
do you think? — James H. Ed wards, 
Chi Una, A fa ska 

I think you're right, Jim, but that 
isn't going to get you your 400 bucks 
back. Your warning, though, should 
prompt others to investigate the 
size of their differential covers be- 
fnre they tackle tundra. 

At Ihe helm 

/ cari'-t believe how difficult it is to 
find a shop manual for my 1974 Ford 
Courier. Surety somebody publishes 
one. My gas mileage is falling off 
rapidly, and f hate to tear into things 
without a good manual An address 
would be very much appreciated.— 
Mark L. Davis, Boulder, Colo. 

Try Helm, Inc., Box 071 &0, Detroit, 
Mich., 48207. Last time I looked, the 
cost was $7. 

Quiet — 'genius' at work 

// you can solve this one, it would be 
a miracle. The car is a brand-new 
1976 Chevrolet Nova sir-cylinder 
with automatic transmission and 
power steering. From the moment / 
took delivery. I've been getting a 
tetTible vibration when parked in 
Drive gear with my foot on the 
brake . The steering wheel shakes so 
bad yon would think it was going to 
fly off. Otherwise the ear drives like 



a dream and even idles as smooth as 
you please with the transmission in 
'Neutral, Many returns to the dealer 

hare resulted in many adjustments. 
They are stumped and admit it al- 
though they make some reference to 
faulty catalytic converter. What do 
you think? — John L. York , Paterson, 
NJ. 

1 think it's time your stumped 
friends call in a factory field repre- 
sentative. I do not think the trouble 
lies with the catalytic converter. I 
just can’t see how it could cause vi- 
bration, but even If it did, how come 
only in Drive? 

The trouble could lie with the 
transmission torque converter, in 
which ease the transmission would 
have to be dropped and the converter 
replaced. Only a factory man can ap- 
prove this job under your warranty. 

Why the torque converter? Well, 
it's possible that someone screwed up 
in production by not balancing the 
converter properly. Perhaps one of 
the balancing weights was omitted. 
I don’t know. The only way to find 
out, failing all other efforts to elim- 
inate the vibration, is to replace the 
converter — torque, not catalytic. 

Valiant effort 

Since the day l bought my 1974 
Plymouth Valiant t six-cylinder en- 
gine } Pve gotten a bit of a back-and- 
forth oscillation in the steering wheel 
when applying the brake pedal. The 
dealer has been a gem, finally replac- 
ing all drums, shoes, etc., but the 
movement persists. Any teten*?— 
Andrew Krupey, Wat*ren, Ohio. 



The key to your problem, I think, 
may be the fact that you get oscil- 
lation on brake-pedal application 
only. Applying brakes puts a load on 
front- wheel bearings. If bearing* are 
a bit too loose to begin with, whip 
could cause some wheel vibration 
which results in steering wheel os- 
cillation. The solution, then, may be 
to readjust wheel bearings tighter. 
Anyway, that’s the way it looks from 
here. 



SERVICE TIPS 

■ When your 1975 Monza 2-j-2 needs a 
new battery, get the right one. 1 1 has a 
plastic case? with front manifold vents. 
Rubber-cased batteries with lop vent caps 
can lead lo hood interference and corro- 
sion to Ihe underside o! the hood. The 
pari number for the L4 engine battery is 
YS7PT; for the VS engine, it's HB7FT. 

■ There's a long, involved gern in Ford 

service bulletin 102 (12/5/75) that can 
save you some headache with a me- 
chanic who's forgotten. It deals with 
Fords. Mercs and Lincolns having 351 M, 
400 and 460-cu -In, engines that emit 
spark ping or knock on part throttle ac- 
celeration. The cause may be the advanc- 
ing Of spark too far. The procedure tells 
the mechanic how to fix It, * * * 



GOT A PROBLEM WITH YOUR CAR? 

Just esfc Men about if. Send yow euesfi'on 
ft) the Car Clinic, Popular Mechanics. 374 
West 57th Sr., Aew York. NY. 10019. While 
letters cannot he answered int^tvidostiy, 
probietns ffraf are of general interest wifi 
tie published in the column. 
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“In 1973, 1 insured my house for 
MO, 000. When it was destroyed in 
1975, State Farm paid me $52,200.” 




Jac* mo.'f), Sate Farm poliefhoHter, Raiston. Nebraska 



l, l knew the price of building had been going up, 
But when I found out the replacement cost of my 
house had gone up 30% in two years* I couldn't 
believe it. Fortunately, I had the automatic 
Inflation Coverage feature added onto my 
homeowners policy on the advice of my agent. As 
it turned out, the inflation Coverage had 
increased my policy over $12,000 in a little over 
two years 

"I don't know where I d have been without 
it. Probably trying to rebuild a $52,000 house with 
$40,000 of insurance* 



PoltcyboMer Jack Morn State Farm agent Jerry Latttgr, 
and Jack's rebutti bouse 



A State Farm Homeowners Policy with Inflation 
Coverage can help keep pace with rising 
building costs automatically because it's based 
on the governments monthly Construction Cost 
Index, If construction prices go up, so does your 
homeowners coverage. It's adjusted month by 
month. And your premium is adjusted only once 
a yean at renewal time, Check the 
Yellow Pages and get the details from 
your nearby State Farm agent today. 



HEB0 J Like a good neighbor, 
State Fhrm is there. 



STATE FARM FIRE AND CASUALTY COMPANY 
Home Qtf tee . 8 lejomm^cm , 111 i nolj 







w hanhc U 6 . I>(H . of Libor ' liyt about 
thcmr growing career finds: 

L Auto Mechanics- For entry join, employer! 
lookloi young persons with nvehaiW£j| aptitude, 
jnd a knowledge of autoitwbtlcs. CmnaJljf, 1 
drierr'i license U required, C-nUtwi IP automo- 
bile repair offered by many high sdktib, voca- 
tMiiuJ schools, usd private trade whijols ire 
hrlpt'u! Courses in it irlKc Jrul rnilhemJUCi help 
j person belter understand how ui automobile 
operate*. Employment l% apcftni to increase 
bet mite txpsrtiioh of [he driving igf population, 
eonsunxr purchasing power, and rmiltieir uwn- 
L-nhi]’ wilt nx'rease ihr number ef automobiles 



2, Accountants, { ireaier us* of accounling iilt- 
famtacian in business mmagemeiiit, changing 
tu sy ileus , and growth of large cor poratious 
j It point [oexcellnH ppportuninn Elmt account- | 
ant*. People planning a careri in accounting j 

should ha.ee an aptitude for mithe-miiics, Neat" | 
new and accuracy also ai:e nrtessary Employe n j 
beet applieanii who handle responsibility and | 
work with link supers iiion. Emplopcm of ac- 
coortWtiH is ex petted to inmate r apidly through 
the md-Wiu businriWiandi poeerfuttcni 
agencies con muse to expand in siic and compfelUiy 



3. Pi yw arinf; Hid! Sritnrt Technician!, 
EndutmiJ expansion and UKreasng toniplexiry 
■of modern technology underlie rhe anticipted 
irK-Tranc in demand foe tec hiuciam- Those inter- 
ested in a earrei is a technician should have ail 
aptitude for mathematics and tdcflce. and enjoy 
technical work. AnabtEiiy io do detaW work 
with j hi ('ll degree of accuracy ii necessary; for 
drtign work r creative ident also isdraiiabk. 
Employment opportunities are expected to be 
favorable through the nycM H #Kf's. 

+, Air-CpiulitJorunp, Rihigtratitu, ami 
Heating Mechanic*, Increases in household 
formalimis usd ruing personal incomes should 
[dull in a very rapid increase us (lie number of 
are ccijsdirioned home*. Au-conditioning in 
offices. notes, hospitals, schools, and otlscr 
buildings a Iso h expected ro increase. Employers 
prefer high school graduates who have had 
courses in mathematics. ph)T»d, aodbfucprou 
reading. Mechonrfal aptitude aTidan interest in 
clcclrkity ate important LjualitscaTionx Good 
physical condiiioji helps in lifting and moving 
heavy equipment. Employment is expected to 
intrease very rapidly through the mid-I^SD’s. 



6 . EkctyrdMi fCorntructiDnamd Maintenance! 

In selecting apprentice applicants of trainees, 
employers look for young people who have 
manual donerity and act inicrestedl in learning 
how efettrical cquip-ment fonctions. Appli- 
cant! also need good color vmort because electrical 
ii'irti arc frequently identified byedof- Al- 
though physical strength is not essential, agility 
and gotxl health are inrp«Esit Employment of 
cOrtitnacnon drCtficuns is expected to increase 
rapidly through die mid-ITWOV Employmcitfcif 
mam iena ™.t electricians ii exported to- increase 
trxxiriaifly through the rnid-l | j | BOibec? LL, 'c of 
the growing amount of dectrical usd electronic 
fquipnxfiT used in induuay. 

■Ewrmef Ljiboi 
(.M 74 -.?y j-iLthm - . 

C« I'iT^ Cutrll Inc X 1 



5. Draftsmen. Ttwitt planning careers in draft' 
mg should: be able to do detailed work req uiring 
a high degree of XCUiacy i have good eyesight 
jjbi eye-iiand cootdination becauw most of sheh 
work ii done at tllr dijfting board; be able to 
function as put of a team since they wort dimlly 
w iih ettguifcrs, architects, arid skilled writers; 
and be ahle to do frre-hi nd drawings of three 
dimensional oh^ects. Employment of dtaftsmen 
is exported to rise rapidly as a i csuit of the in’ 
creasipgly complex design problems of nsixkm 
products and proccevrs- Prospect* will be Wst 
lor dme having pon-high school drafting 
mining. 



SIX GOOD JOBS FOR 



I. Auto MLi-li.tnlL 





If you're looking for a new career, you should keep in 
mind that some job fields will grow faster rhan others over the 
next ten years. ( Some, such as Barbers, railroad workers, meat- 
cutters, etc,, will actually decline,) 

Why do we tell you this? We’re ICS— International 
Correspondence Schools— and we offer career training in fields the 
government experts say are likely to increase over the next decide. 



INCREASE IN JOB OPPORTUNITIES. 1OT3-H5 







Enrinecriin Aula Air Con- tke* Aceewn- Drafts* 

iSci.Tecil. Mechanic! liitipning tiiL-iaru tanfi men 



irtjkr. U.i Dtpt. hi L J -'i. bu!<au « Ljtor Simuckv Hi hpri'h'i.-' v .,j Jr,, ••iiio Keihrd i'i't, 

“"Thto, l iiL-ptw> in, -iJ', i-tlfi h'-niio irxt i ijrKC? rnKmcvniif Cicklt j i j 4 llvnqth ICS. is well il uwtk 
hchnwal fidti lilm li ICS 1m i»H 

Of course, we can’t guarantee you a job —no school can 
do that. But we can give you tile first-ia tc training you nerd, espe- 
cially if you're interested in one of the growing career fields where 
ICS concentrates its training. 

You could even earn a degree without going to college. 
The ICS Center for Degree Studies is authorized by the Pennsylvania 
Department of Education to grant the Associate in Specialized 
Business degree in Accounting and Business Management, and the 
Associate in Specialized Technology degree in Civil, Mechanical, 
Electrical, and Chemical Engineering Technologies. 

These degree programs are not mere stepping-stones to 
higher education nor are they primarily intended for transfer 
toward more advanced degrees. They are practical , career-oriented 
programs designed to help you reach your objectives without 
further academic training. 

As in ICS student, you study at home, at your own pace. 
But you’re never alone. If you ever want to talk to in instructor, 
you can call ICS from anywhere in the continental United States or 
Canada, using our toll-free Dial-a-Question* service. 

Since 1890, millions of men and women around the world 
have turned to ICS for career training. More than 70 of America's 
largest 100 corporations (including Bethlehem Steel, 3M. Union 
Carbide, Weyerhaeuser, Internationa! Paper) use ICS training for 
their own employees. 

No one can promise success, but if you more— 
more money, more security, more day-to-day satisfaction and more 
future— our free Career Booklet and free Demonstration Lesson 
can help you get starred in the right direction Just check the box 
nex t to the field that interests you most and mail the card or coupon 
today. There’s no obligation. 



ICS IfUrTfuibutul Ccierapandenra School,, ScruiHKi, Ps IHSlS 

PJmc mad me Lhr Fra Career Ek>oh.l« ard Pr« iJcmaoKriDon Lraor fee 
dv field ] tare diwtad bedciHi I ilndcrtUrtd L am Under rtf f bli£atn*i 



□ Eirarifiui 

□ Efl0HKrtmg 

□ ActuuitlEig 
L! Drafcrifr 

Cl EbctroruciTKhmnjn 

□ TV Service Bfpju 

□ Suivtyuajjfli Mapping 
n { jjfutrurtKHi Eimnriirj 



P Ax Ondi.eftr.ir>' & Hrfnjt. 

□ Aucoi^reMectaaki, 

□ Bvihptsb- Ma^iip-n^Pt 

□ Qyii iiripinrmnp 
P tn:r nr*r Dwaraonp; 

□ EntonvTu 

□ MucrL HrHaiuinl Muu pnnrnl 

P Mrrhanwjl £n|trnocnil K 

□ ApptufK» Snwuig if Repin 
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□ Sri □ Elrttihi' 
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QUESTIONS ANSWERED BY W. CLYDE LAMMEY 



HOMEOWNERS’ CLINIC 



Crooked leg suture 

t'i'e jw*t bought n tilt-top table fm a 
thtse-iegged stand, one curved leg 
of which in loose. It' a doweled to the 
column and ptdln off easily. How do 
I glue it in place 1 — John Guide, 
Marion, Ohio 

You can use clamping blocks, or 
cauls, one fitting the curve of the 
leg 1 , the other fitting the column, hh 
illustrated. Fit these closely to the 



BLOCKS CUT TO CONTOURS 
OF COLUMN AND LEG 




contours. To avoid, marring the fin- 
ish, tine the curved meeting parts of 
the blocks with felt. Scrape old glue 
from the dowels and joining sur- 
faces, apply fresh glue, tape the 
blocks in place, and draw tight with 
a bar clamp, If the latter won't reach 
or tilts the blocks, use two bur dumps 
or a large C-cIamp. Be sure the glue 
is thoroughly dry before removing 
the clamp. 



Hammering noises in pipes 

/ recently replaced my iron-pipe 
plum king with copper pipe. Saw l 
get a water hammer, especially at 
the kitchen s ink. Hath hot and cold 
linen have air chant hern about 20 in. 
long inside the wall nc.rt to the shut- 
off cat t en under the sink. If water is 
drained at the calces, there's nrr noise 
for a dap or so; then the hammer 
develops again. What's the solution ? 
■ — Fred W. Krebs, Seattle. Wash. 

If draining eliminates the trouble 
temporarily, it indicates the air 
chambers may have filled gradually 
with water through leakage t>v be of 
insufficient size. Ordinarily, air 
Chambers are located near the meter 
and are of the same size or of larger 
diameter. A chamber ho located and 
increased to a length of 30 sn, cured 
my own similar problem. 



Chock the now’ lines for looseness 
at supports and u tendency to vi- 
brate when water is drawn, which 
can also cause plumbing noises. 

Odor from septic system 

My septic system gives off an un- 
pleasant odor . fm quite sure it comes 
from the roof cents, as breezes from 
almost any direction fill the house 
with the odor , Is there any solution ? 
— Robert A. Shellady, Iowa City , 
Iowa 

Is the septic tank dose to the 
house, and are you sure the tank has 
no leaks? A leak in the tank located 
close to the building is often the 
source of the trouble. Otherwise, 
your assumption could be correct. If 
so, the problem really has no simple 
solution other than extending the 
vents above the roof ridge. Although 
it makes for unsightly extensions, 1 
do know of instances where this step 
has proven effective. Ordinarily, the 
extensions should rise above the roof 
ridge a font or so. 

Percolating water heater 

My water heater i ? r 10 to 12 years old. 
When / draw hot water, it sounds 
like a coffee percolator, bubbling, 
gurgling t occasionally snapping or 
crackling. What will correct iff 
J,F, Mulligan, Phoenix. 

Such noises are generally caused 
by lime or other deposits on the bot- 
tom of the tank. I've succeeded in 
preventing this trouble by periodi- 
cally draining the tank and inserting 
h stiff wire through the drain faucet 
to loosen deposits, taking care not to 
damage the tank lining. Then I refill 
the tank and draw off several palls 
of water. This drains a Way loudened 
debris and cures any tendency to 
noUemaking. Repeat the treatment 
periodically as a preventive measure. 

Wood vs. metal cabinets 

My wife wants to install a wooden 
cabinet in the empty space between 
our refrigerator and gas range. I 
prefer metal because of the possible 
fire hazard. Which is best to use l — 
R.S. Diblik, Elmhurst , 111. 

Although there is little danger of 
actual fire. I would prefer metal 
cabinets, as they are less likely to be 
affected by heat, spillage during food 




preparation, or warping due to vari- 
ations in temperature or moisture. 

Topping tall trass 

An evergreen planting in front of 
my home is g to min# ta U and slender. 
The fire frees are now about 10 ft, 
high . Fm told these arc junipers, but 
I'm not sure. Can they he topped 
without damage? Will they die if 
topped? — Randall St, Johns, Kansas 
City, Mo. 

Not knowing what type of ever- 
green you have, Tm hesitant to say 
with certainty that they can or can- 
not be topped. Perhaps it would be 
better in the long run to replace them 
with a lower growing, or dwarf, va- 
riety. If you wish to risk topping, 
however, cut the trunks at a steep 
angle to shed water freely. Goat the 
wound with a ''tree wax” — a com- 
pound made for the purpose — and tie 
the branches lightly to form a 
'■peak." I think it's beat to do topping 
in late summer or early fall after 
all seasonal growth is complete. 

Plant guard 

Soon it’ll be gardening time, «.mf I 
plan ta go ft If out this season in reg- 
et a bte ra is in jy, But cut wo r m s a re t h r 
bane of my gardening experience. 
Whaf cun / do ta fail them?- — IV T, 
Halley, Haiti more, Md. 

The simplest 
and best, way I’ve 
found is that il- 
lustrated, Outlay 
in time and money 
is minimal, but 
you’ll have to atari 
saving No, 2 cans 
early if you plan 
to have many 
seedlings or transplants. Cut both 
ends out of the cans. When the seed- 
ling appears above ground, press the 
can down over it to the depth indi- 
cated. Leave the can in place until 
the plant is well developed. * * * 




Do you ftaire a hams maintenance at repair 
problem? Send it to Homeowners dime. Pop- 
ular Mechanics, 224 VYosl 57th St. t New York r 
N.Y. JOOlS. Letters eanjtoi tie answered indi- 
vidually, but problems o 1 wide interest wifi be 
discussed in thts column . For more homo re- 
pair end maintenance help, got PM' a Homo 
Care Guide, $4. *9 postpaid. Send orders to PM, 
Dept. HCQ. Box 101 4, New York, N.Y. wot 9. 
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Strike? You El like the fee! of 
the "Tornado" bowling ball by 
Ebonite. It's yours for BfiW 
coupons, the valuable extra 
on every pack of Raleigh, To 
see over 1000 gifts, write for 
free Gift Catalog: Box 12, 
Louisville, KY 40201 



Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 



filler Kings, IB mg. "'tar,' 1 1 .0 mg, nicoline; Longs. 17 mg. ”\zC t .1 mg. nicotine, av. per cigarette, FTC Report Now. 75 






NOW 



Kit for a geared mini-crawler tractor 



Mini 'cat" for home nr larm comes in a Stii you can as- 
semble "'in a weekend, ' says maker, h is 5 feel long. JO 
inches wide, comes wilh tz Or 16-hp engine, has an all- 
gear drive and accommodates most accessories. Siruck 
Corp., Struck Lane, Cedarburg, Wis,. 53021. 



Pistol grip with 
direct linkage 

Rigid linkage from trig- 
ger to Shutter release, 
long a feature in pistol 
and shoulder mounts on 
movie cameras, can now 
be had for your 35-mm 
stilt camera. Finger 
grooves prevent slip- 
page, trigger is lockable, 
and 6-ro-l leverage pro- 
vides light touch. Grip 
takes most tlash acces- 
sories. Price: $67, Better 
Pictures, Inc,, 1012 
Kings Dr., Charlotte. N.C. 
20263. 



Cool it or park il 

Two-gallon insulated beverage cooler [at left and be- 
low) serves as a double-duty homing aid, H keeps 
juice cold and makes an extra seal II has a tray under 
the lid for 12 sandwiches and a leak and rustproof 
spigot, Covery Corp,, Box 13-17, Houston, Tex, 77-QOt- 



High-speed hydrofoil missile ships 



Ultrahigh speeds are altained by new 131-loot PHM mis- 
sile ships built for NATO's Heel by Boeing Aerospace, 
Secret is a foiled hull that lilts them clear of water. Bridge 
boasts 360 visibility free of fog and ice — ihankstc con- 
ductive glass developed by PPG. 
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Tabex. 

Slow-dissolving germ killer. 
Chlorinates your pool 
better... and longer. 



Tabex is the original, 
patented*, slow dissolving 
swimming pool chlorine 
tablet Completely different 
from ordinary granular 
and liquid pool water care \ 
products \ 

As the Tabex tablet dis- 
solves. it provides steady, con- 
tinuous, effective chlorination 
Tabex gives you more effective 
germ-killing power, and your pool 
stays sparkling clean without the chore of daily 
chlorination! Here's why Tabex is so effective ... 
ITS "SUN-PROOFED," 

The unique Tabex formula is stabilized to 
prevent chlorine burn-off With ordinary 



In hot iun. Tatwi killi germ* up Ip 1$ 
U«n« longtr than cUdurnty p* granule 
o-T lodlum-typi liquid products 



on DIN ARY PRODUCT 




HOURS 

calcium-type granular and sodium-type liquid 
products, 90% of a pool s chlorine can be lost in 
less than five hours of intense sunlight. 

NO RESIDUES, NO BALANCING. 

Tabex contains no calcium Tabex leaves 
residues or scales, and does not require fre- 
quent acid chemical balancing in your pool. 



Chlorinator. Tabex tablets 
can also be used in your 
pool skimmer or in a Tabex 
Float Ring, 

ITS ECONOMICAL 

One pound of Tabex does the 
work of three to four pounds of 




calcium hypochlorite 

products, or three to four gallons of sodium 
hypochlorite liquid products. Over the season, 
Tabex costs no more! 

Tabex tablets, in canisters, jars and patts, are 
easy to handle and store No bulky drums, 
jugs, muss, or hazards’ 

Let Tabex germ-killing 
power keep your pool 
sparkling clean— longer, 
eas ier, more ef f e ctivelyf 
Ask your pool dealer or use 
coupon for free brochures 
on pool care and the 
— Tabex system, 

t-wm 




ITS CONTINUOUS, LONG-LASTING, 

You get up to 60 days carefree, continuous, 
effective chlorination from Tabex tablets, when 
used in an inexpensive Tabex Aquarian™ 




SWIMMING POOL PRODUCTS 

More Fun/less, Work 



f 

Tabvx 

As pan Industrial Inc, 

Tully, Now York 13159 

Please send free booklets "The Proper Care and 
Feeding of Your Swimming Pool ' and " The 
Tate* System." 

Name . 

Si reet 

City Sia le Zip 



U S Patent no a, 325.41 1 
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PM product report 




Like IN* irfi. ib Rocket * 
hammer shown, every 
T rue Temper lool offers built-in 

quality, proper swing- weight 
balance and comiertable grip. 



True Temper 
hammers and 
various striking tools 
have been serving 
tradesmen and 
homeowners lor many 
generations They 
expect the most from 
a True Temper tool 
Thais a trust we don't 
intend !c let down 



One more thing. Professionals and 
homeowners alike should remember 
to wear safety glasses and follow 
good safety procedure whatever the 
job, whatever the tool you're using. 
That way, you'll be around to build 
bigger end bettor things, for some 
time to come. 
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Silent fill valve 
replaces 
float ball in 
toilet tank 

A new toilet- tank fill valve* designed 
to replace the old-fashioned 
ballcock and float rod found in moat 
toilets, turns on and off by hydraulic 
p res.su re rather than mechanical 
action. Located on the bottom of the 
tank, it senses the height of the 
water above and shuts off the in- 
coming flow when the tank is full. 
It’s silent in operation, installs in 
minutes, can be adjusted to regulate 
water height in the tank. Because 
the parts are plastic, stainless steel 
and rubber, the valve is virtually 
maintenance-free. 

(■ailed Kill master, it's made by 
J. H. Industries, Inc,, 1712 Newport 
Circle, Santa Ana, Calif. 92705, and 
sells for $4.59. * + * 





J . 



1, Installing a new fill valve is easy. Turn 
off the waler supply to the toilet, flush 
once to empty tank, sponge away remain- 
ing water, then remove the old ball cock. 




2. Insert fill valve, then carefully tighten 
it in plage. Typically, you’ll need only a 
jingle wrench to remove the old ball cock 
and i natal! the new device. 



3, Clip the rubber refill tube to the over- 
flow pipe. Turn on the water supply to tha 
tank The valve will fill the tank to aboui 
a in. above the tank bo' tom and then shut 
off. The toilet is now ready for use, 
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Unbelievable.” 



What would you say 
about a small wagon with a size 
and style all Its own? 

A wagon that’s smaller than the big and 
bigger than the small. With a load capacity 
only 1Q0 pounds less than that of a full- 
sized wagon and over 200 pounds more 
than that of a subcompact wagon. And with 
available convenience features like power 
seats, power windows, and automatic speed 
control. Aspen's almost too good to be true! 

What would you say about a small 
wagon that got an EPA estimated 
mileage of 30 MPG highway 
and 18 MPG city? 

According to EPA estimated mileage results, 
the Aspen wagon got 30 MPG on the high- 
way and 16 city. The Aspen coupe and 
sedan got 27 MPG highway and 18 city. All 
were equipped with a 225 Six and manual 
transmission. (Your actual mileage may 
differ, depending on your driving habits, 
the condition of your car, and optional 
equipment 3n California, see your Dealer 
for mileage results.) \fery nice, indeed! 



What would you say about 
a small wagon with a ride that 
rivals that of a full-sized car? 

A small wagon with a unique new front 
suspension that gives it a smooth, quiet 
ride you usually find in bigger cars. Aspen's 
Isolated Transverse Suspension, 

It's unbelievable! 

What would you say about 
a small wagon with a price that starts 
at only$3 t 658? 

That's based on the manufacturer's sug- 
gested retail price For the base wagon (not 
shown), excluding state and local Taxes, 
destination charge, and optional equipment. 
The Aspen SE wagon, pictured above, 
starts at $3,988. That price includes an 
automatic transmission, power steering, 
soft vinyl-upholstered 60/40 seats 
with redfnersanti center 
armrest and much more. 

Other Aspen prices start at 
only $3,336 for the coupe 
and $3,371 for the sedan. 

Remarkable! 



podge 




The new Dodge Aspen. 

For a small wagon at a small price, 
\Vs unbelievable. 



Winner oF fbe 1976 
MctOr Trend Magazine 
Car of the Veer Award, 
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Don’t stop now, 

join the Arm^ 

Congratulations. Graduating from high school is a real achieve- 
ment. You’ve got a lot going for you now. And that’s the best reason 
for moving ahead right away. Whether that means starting college, 
looking for a job— or joining the Army. 

A good start. The best thing the Army will do for you is put 
all that fresh talent, education, and energy to work. There are 
plenty of good job-training courses in the Army. And Army pay is 
better than ever. $361.20 a month to start, with a raise in just four 
months to $402.60. 

Soldier in Europe. Maybe what you want to do now is travel. 
With the Army’s European ( )ption, you can sign up for Europe 
when you enlist. You’ll work hard, but you’ll be learning a lot. 
Changing a lot, too. 

Continue your education. You don’t have to wait to start 
college or vocational-technical school. The Army has several educa- 
tional programs, offered through accredited colleges and universities. 
Most of the classes are held right on post. And the Army pays up 
to 75% of your tuition. With one of the programs, Project Ahead 
{Army Help for Education And Development), you can enlist 
in the Army and start working on your college degree at the 
same time. 

Join now, g o later. One thing the Army offers a new graduate 
is a chance to recover from a head-bending senior year. With the 
Army’s Delayed Entry Program, you can sign up in June, then take 
up to nine months to report. 

But the main thing you want right now is to keep growing. 

The Army offers plenty of opportunity to do that. For more infor- 
mation, send the postcard. Or call 800-523-5000 toll free. In Pa., 
call 800-362-5696. 

Join the people 
whoVe joined the Army. 



Bucking the 
pack ice to 

Pradhoe 
Bay 



Trapped in the heaving, 
slamming ice pack above 
the Arctic Circle, a fleet 
of giant barges, laden 
with $t billion worth of 
buildings for a polar city, 
fought the elements 
to an ingenious win. 
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by Tom Kizzis 




Barges lauded wllh 
everyininig hem 
soup Spoons Id 
■eight* a lory buildings 
wall for ice lo b reals 
up (abavel so lugs 
can tow Ihem 
a round Poinl Barrow 
to Prudhoe Bay 
(eighth 







H eaving and jolting Eikn a bull- 
dozer wouifitiji nn-ky earth, the 
IbS, ('oust (r third's :t HVfoot ice- 
breaker (‘Uitrit'r ram met! into an ice 
pruirEe Lhal stretched to endless Arc- 
lie humous, Stacks belch th ft, she 
backed id]' Lute* churning brush k 1 #, 
then rumbled forward ajraiii under 
f itll |'mwer. El it beveled bow In it the 
ice wall, knifed upward, jjttj n.md to a 
shudder inji* halt and broke down 
through h-i ■-] i 1 1 wvci]-f[H>t- thick ire 
amid ^eynerfl of salt spray and 
crumbliu# ice blocks. Streaming be* 
nculh her rounded hull, the hujfu 
chunk* wen? c bopped by her twin 
acrewj* like ire cubes in a blender and 
spewed into the flittering channel 
that t J i r ship had carved behind her. 

OUtvier, the country'* biggesl, 
most powerful icebreaker, was rue* 
iny against lime lust fall to smash a 
channel through the frozen sea 
mound Point Harrow l<* Pnidhoe 
Hay, base camp on the North Slope 
for the northern end of the Ain ska 
pipeline. September had arrived and, 
with it, icy fog, si a l e-gray skies, 
frost and snow Hurries — hurbl ftffers 
of a I lew' polar winter. 

Billion-dollar cargo 

At stake was a crucial cargo that 
anxious engineers at Prudhoe had 
been sweating for fur three long 
months. Normally, easterly "sum- 
rnet ,M whirls blow the pack ice into 
f Pfr-ayt? law to p=iU<‘ CO) 
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PRUDHOE BAY 

fCaflfmtjed Jia/n p/tg# 58 ) 

the Chukchi Rea where wave action 
break it it up, leaving a hrnrifl hij^h- 
way of open witter along Alaska's 
north I'nant. Cut this year l lie winds 
hud failed to material ia<\ OlT the 

Eskimo village of Wainwrighi, in 
open water just west of Point liar- 
row's protect] in? peninsula. 17 giant 



Following path chopped by Cossl Guard Culters, lugs 
towing huge 1 G0-by-4QtMool barges plod Slowly toward 
Prudhoe Bay. Lower photo shows docking causeway built 
at Prudhoe to handle barges too brg lo come ashore, 



Oft-loading huge 
modular buiidingr-j. a! 
Prudhoe Bey js dons 
by transferring them 
lo shallow-draft 
lighters stop low- 
slung tracked vehi- 
cles the drivers call 
'‘underdogs." At 
dockside, crawlers 
creep them ashore 
ftiong causeway to 
predetermined silos, 



At the she. Ihe build- 
ing modules, slill 
riding on backs of 
two "underdogs," 
are lowered by 
crawlers' jacks onto 
re pntbj-ce d-Con c r ete 
pilings. firmly fooled 
In the permafrost 
Crawlers can ruggle 
buddings to precise 
position then creep 
out from under. 
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barges with a billion dollar* worth 
of freight for the Alaska pipeline 
hurl been waiting since July -l for 
enough of a "lead" through the ice to 
make the flflO-rmle run to Prudhoe. 

Some of the gigantic barges ranged 
up to 3 00 by 400 feet in size. Ten 
managed to slip through to f'rudhoe, 
then, near the end of August, the 
worst happened, A violent westerly 
storm a wept in. "Tor a week it blow." 
rev a] Is Don Collar, wheel horse for 
A me r ten n Machine and Foundry Co., 
nne of the contract l nit fits on the 
pipeline project. "The Lugs could only 
steam straight into it and try to keep 
the barge* off the rocks,** 

Four barges damaged 

When it was over, four barges had 
been damaged by ice, "One broke it* 
tow line and wound up on the heath,* 1 
ways Collar. "We had to dig a hole 
around if and channel water in to 
float it off," 

At that point, 22 barge skipper* 
gave up, turned around anti headed 
for Seward, where they transferred 
their freight to rail for transport to 
the pipeline road out uf Fairbanks, 

Now, in mid-September, lo of the 
mammoth barge* still waited off 
Wain wright, loaded with cargo that 
looked, for all ihe world, like a float- 
ing city. No way could their cargo 
go overland. Aboard were complete 

, flu-isc- fovr: & pggu £ *1} 
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WhkSt one offers you more? 



Take 5 minutes to complete this 
little quiz. 

It compares three of the best places 
where you can buy property and casu- 
alty insurance. 

With the correct answers (which are 
printed below}, you can save time and 
money 

And assure yourself the best protec- 
tion and service. 

A SF TFS 

□ □ □ Which one offers you a 
choke of malty leading Insurance 
companies? 

At I state sel Is Al I state I n su ra nee . 

And State Farm sells State Farm 
Insurance, 

But The Insurance Store offers you a 
wide variety of insurance companies- 
including ourselves, Continental 
Insurance. 

Some of the companies specialize in 
automobile insurance. Others, in home- 
owners insurance. And still others, in 
business insurance. 

At the same time, some of the com- 
panies Specialize in low price, Others, sn 
unusual coverages. And still others, in a 
combination of both. 

So whatever kind of insurance you 
need , by shoppi n g at The 1 nsu ra nee Store, 
you can select the specific companies 
and policies that best match your needs, 

A SF TIS 

Q □ □ Whkh one offers you 
the lowest prices? 

Today no insurance company can ac- 



tually promise you the /owes? prices 

Because each company bases its 
rates on actual experience with specific 
insurance classifications in specific geo- 
graphical areas. 

And recent studies show that each 
company's rates vary widely from one 
area to another, 

But because The Insurance Store in 
your area offers so many different com- 
panies -chances are, it has the one 
company that best suits your needs and 
budget. 

A SF TIS 

□ □ □ Which one offer i you a 
unique combined hom*-and-tar 
policy? 

Only The Insurance Store offers you 
this unique policy. 

It's called the Continental Insurance 
Personal Comprehensive Protection 
Plan? 

And, in fact, it's so comprehensive, it 
also lets you combine even your hospi- 
tal, disability income, and mortgage life 
insurance all into one neat package — 
with just one premium and one expira- 
tion date, 

A SF ns 

□ □ □ Which one offers you 
24 -hour Dial -A- Claim Service? 

Of the three places above, only The 
Insurance Store can offer you 24-hour 
Diai-A-Qaim Service, 

It lets you report an accident from 
anywhere in the U,S. or Canada— any 
time, any day, toll free. 



And ifs backed by over 2,000 cl aims i 
adjusters. 

Sc whenever and wherever you need t 
help, help is always nearby. 



A SF TIS 

□ Q Q Which one offers you 
an Independent agent? 

Unlike the agentsat Allstate and States 
Farm, the agent at The Insurance Stores 
is an independent agent. 

Independent means: While he repret 
sents many different insurance Compaq 
nies, he r $ beholden to no one company 
And so if the company with which hes 
places your business doesn't do what's^ 
best for you, he^s free to switch to an r 
other company which will. 

That gives him tremendous leverages 
to use on your behalf. And use it he does ^ 
To find the independent agent whoc 
runs The Insurance Store nearest your 
just see an agent listed under Conti nen-r 
tal Insurance in the Yellow Pages. 



H a vi ng com pleted this l ittle quiz oo m r 
paring three of the best places where ^ 
you can buy properly andjiasualty in-r 
su ranee, you now 
know two very 
important things: 

Which one offers 
you more. 

And why. 
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Continental insurance; 

featuredat 

The Gnsurance Store 
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Ice c hewer-upper is this ftunyanesque version of a portabfe chain saw. Mounted on a 
vehicle the size of a D9 Cat, it can slice a fast trough ihrough ice or permafrost. 



PRUDHOE BAY 

(Confirmed itom page 60) 

buildings (one of them more than 
eight stones high), drill site skids, 
auxiliary pipeline sections* flow sta- 
tions to funnel oil from wells to the 
pipeline, reinjection plants to pump 
natural gas hack into the ground for 
future use, and giant electric gen- 
erators to produce much needed pow- 
er for the clattering city of Prudhoe 
and its 2500 technicians and con- 
struction workers. 

With those critical supplies de- 
layed, the timetable on the high- 
priority pipeline would be shot to 
shreds. Worse yet, they almost cer- 
tainly would be lost completely should 
the barges he trapped and subjected 
to the incredible pressures of the 
winter pack ice* 

It was at that critical point that 
Atlantic Richfield (ARGO l and Brit- 
ish Petroleum (BP), two members 
of the Alyeska pipeline team, appeal- 
ed to Washington for help. 

First attempts fait 

President Ford called out the 
Coast Guard, and the Glacier headed 
north to help. Unhappily, within days 
the big icebreaker smashed a pro- 
peller. but kept working the ice as 
best she could. A second icebreaker, 
Burton Island, was dispatched to as- 
sist, along with two cutters, Citrus 
and j Stnriu, As fast as they cut ice, 
the brash congealed and froze in be- 
hind them. Without a break in the 
wind, it looked hopeless. 

Suddenly, on Sept. 16, the wind 
swung tantalizingly northeast, wa- 
vered easterly, and the tug skippers 
decided to make a run for it. 

Back in July, when the barge fleet 
had arrived from Seattle, a total of 
23 tugs powered by rugged diesels 
ranging from 2000 to 0000 hp had 
two barges each in tow, on tough 
stainless cable several Inches thick. 
Now there were enough tugs free to 
provide one for each of the 15 re- 
maining barges with their super- 
loads. All carried entire buildings on 
their decks. Their hulls were of high- 
tensile steel to resist ice damage, and 
the largest carried close to the maxi- 
mum 12,500 tons. Though even the 
largest modular buildings weighed 
only 1360 tons, most were filled up 
inside with smaller freight. 

Don Collar recalls, however, that 
tonnage was not the big headache. 
“Our problem was cubie area, not. 
deadweight,” he says* “You can 
imagine the tremendous sail area 
those towering buildings presented 
to any kind of wind/' 

Nevertheless, weight would also 
become a factor to contend with. The 
more cargo piled aboard, the deeper 



the barges sank in the water; this 
would prove a problem once the fleet 
entered the shallow Arctic Ocean. 

By mid-morning on that IGth tlay 
of September, the die was cast. With 
tows snubbed close, bow to stern, the 
long string of tugs and barges 
snaked single-file behind the two ice 
cutters that ran abreast, chopping 
through the ragged remnants of the 
slowly receding pack ice. Open water 
between pack and shore widened as 
the day wore on, but still the long* 
shallow shoulder nf Alaska extended 
a mile from shore. 

Ice trap closes 

Then, without warning, the wind 
shifted again, driving the ice back 
toward shore. Not willing to give up, 
the tugs, drawing only 12 to U> feet, 
moved in toward the shoreline, try- 
ing to sneak through the narrowing 
strip of open water. When it became 
obvious that the pack would again 
snap shut against them, pinning 
them between gigantic floes and the 
tapering, gravelly offshore bottom, 
they radioed the Burton Island for 
help, only to learn that, with her 
draft of 2S feet, she couldn't get to 
them. With only the two cutters to 
fend off the relentlessly approach- 
ing sea of ice, and a few hours at 
most before the gigantic trap would 
be sprung, the tugs swung around 
with their tows and retreated under 
full power for the comparative safety 
of the protected waters oil Wain- 
w right. They barely made it. 

“By Sept. 20, vve told the oil com- 
panies that as far as we were con- 
cerned it was over,” says Jim Lowe, 



AMF's top man at Prudboe. But the 
tug skippers weren't quite ready to 
quit, and the oil companies had too 
much to lose to ignore even chancy 
leads before winter closed in. 

Pilots spot open water 

Finally, on Sept. 26, reconnais- 
sance pilots, now flying daily runs 
along the North Slope between Prud- 
boe and Barrow* reported open wa- 
ter nearly all the way. With some 
doubt, the tugs winched their barges 
in tight and moved out once more. 
There were 20-knot winds and sub- 
freezing temperatures, but as the 
convoy proceeded, they encountered 
only one ice floe, less than a quarter 
mile in extent, on the western tip of 
Point Barrow. The icebreakers 
punched a lead through that with ease. 

A month earlier, once around the 
[joint, the convoy would have had 
clear sailing. Now, with polar fronts 
following each other in quick succes- 
sion, the tugs had to labor through 
six to eight inches of mushy new ice. 

Barges try sneak run 

It was a bizarre caravan. To avoid 
the pack, still worn so me ly visible as 
an “ice blink" reflection off the slate- 
colored skies to the north, the barges 
hove as close to shore us their draft 
allowed. Along Alaska's northern 
coast, that still meant keeping at 
least a mile offshore to avoid the 
shoals and shallow’s. Again the two 
Coast Guard cutters led the way, 
moving side by side to cut a double 
lead through the fresh, slushy "pan- 
cake” ice, so-called because of the 
(Please fuan to page 64) 
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Chevy Thuck value 
starts under the hood. 




Engine selection is key 
to operating efficiency. 

Settling for too tittle power 
can be just as wasteful as 
specifying too much, 
Chevy offers a wide selec- 
tion so engine size can be 
closely matched to the 
kind of work you do, 

Two efficient Sixes, 
four hard-working VBs. 
The 250 Six is standard in 
half-ton Chevy pickups, ft 
was extensively rede- 
signed last year for 
efficient fuel distribution 
and combustion, A larger 
292 Six is standard in three- 
quarter and one-tons, 
Chevy's 350 V8 with a 2- 
barref carburetor is stan- 
dard on half-tons (except 
in California, where a 4- 
barrel version is specified), 
The more powerful 350-4 
V8 is available for half- 
tons, standard on three- 
quarter and one-tons. For 
even heavier loading or 
towing, a larger 400-4 V8 
is offered for 4-wheel- 
drive models: a big-block 
454-4 V8 for all 2-wheef- 
drive Chevy pickups and 
Chassis Cabs, In California, 
see your Chevy dealer 
about engine/transmission 
availability. 

High Energy Ignition 
system. 

it's standard with both 
Sixes and V8s. It provides 
a spark that’s up to 85% 
holier than conventional 
systems. There are no 
points to require periodic 
maintenance and no 
ignition condenser to wear 
out The system exiends 
time between tune-ups 
and helps improve ignition 
performance. 



CHEVY TRUCKS 



YOUR MONEYS WORTH. 
MILE AFTER MILE AFTER MILE. 
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disci ike chunks that form due to 
wave action on the still plastic, new- 
ly forming mass, Through the 
loosened mysh, the bargee followed, 
with the Button Inland flanking the 
convoy a mile farther out. 

Occasionally one of the cutters 
would have to swing a '"IKO" and go 
back to free one of the barges at the 
rear where the ice already had closed 
in again, “The faster tugs and light- 
er loads went ahead," says ARCO's 
Tom Brennan, “as dose to shore as 
they could get to take advantage of 
ice kept thinner by the shoreward 
chop. They took chances. In some 
places you could see sand boiling up 
in their wake, their paddles were ao 
dose to the bottom.” 

At night the tugs stopped and hove 
to + afraid of running into big ice 
blocks broken off from the pack — the 
kind of ice that can punch holes in 
even stout hulls. 

On Sept. 30, the first barge, towed 
by the 9000-hp tug Gladiator, pulled 
into Prudhoe Bay, The rest chugged 
in during the next two days. Leaving 
the barges anchored offshore, the 
tugs quickly turned and retreated 
westward with the Coast Guard 
ships. Clearly, the barges would have 
to stay put for the winter. 

Drama not yat over 

Though everyone cheered the hair- 
breadth success, the "grande finale" 
wan still to be played. Getting ail 
that giant freight ashore from I % 
miles at sea was hardly a simple rou- 
tine "Things that are simple any- 
place else in the world are monu- 
mental tasks up here," points out 
George Shaw, HP's module manager 
at Prudhoe. Despite a half-mile-long 
causeway protruding into the bay, 
the seven-foot water depth at dock- 
side was still a couple of feet too 
shallow for the loaded barges, which 
had to stand off an additional mile to 
stay afloat. Engineers had devised 
and built shallow-draft lighters to 
ferry the module buildings in. 

Low-bodied “crawlers,” modeled 
after those used by NASA to carry 
Saturn rockets to their launch pads, 
were designed to creep under the 
modules and lift them on their backs 
by hydraulic jacks. The most power- 
ful of the erawlers t or "underdogs" 
as the drivers call them, can carry up 
to SOQ tons. It takes two underdogs 
to carry eiiqh building. 

Despite all the fancy equipment, 
getting the hig buildings ashore re- 
quired considerable ingenuity. Water 
was pumped into the huge barges to 
Lower them, so they wouldn't capsize 
as the modules were hauled off, Each 
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lighter,, also sunk for the same pur- 
pose, was refloated once a module 
was aboard. It was then towed to the 
dock, itself a nun ken barge protect- 
ing the gravel causeway behind it 
from eroding away through wave ac- 
tion of the sea. Each module was 
trundled ashore over the causeway. 

As each building arrived at its 
permanent site, the crawlers lowered 
it with minute precision onto rein- 
forced concrete pilings sunk deep in 
permafrost. A six-foot apace beneath 
the buildings prevents heat from 
melting the permafrost and loose tiing 
the pilings. It also prevents snow 
from drifting up against the build- 
ings in winter. 

Fighting subzero cold 

Throughout the operation, the tem- 
perature never rose above —15° F\, 
with a wind chill factor that brought 
it to —80°. For a while, the lighters 
were able to work through fresh ice 
only a few feet thick—until it began 
to solidify. Then, even with the con- 
stant traffic, the channel refused to 
stay open. 

“Then we got the bright idea of 
using winches,” recalls Jim Lowe, 
who supervised the unloading. For a 
while, the heavily loaded lighters, 
like icebreakers, “rode the ice down," 
but it was slow going. “We finally had 
to quit when we were only able to 
winch one lighter 1500 feet in 12 
hours/ 1 says Lowe. “By that time, 
21 of 3© buildings were off the 
barges, and 90 percent of the smaller 
cargo was ashore. Despite the set- 
back, determination at Prudhoe was 
running high. 

With part of their cargo frozen in. 
the nil companies considered build- 
ing an ice road to the barges atop 
the sea ice and crawling the stuff in. 
But the risks were considered too 
high. The ice wouldn't be thick 



enough until after January, and even 
then— who knew? "Nobody ever 
moved anything that heavy over ice 
before," BP' a George Shaw observed. 

Most of all, the companies wanted 
to extend the causeway all the way 
to the barges, but the state frowned 
on this, claiming it would upset the 
currents along the northern coast 
and possibly erode barrier islands. 
They may also have been thinking of 
the legal hassles that might develop 
should someone want to put a drill 
rig on the end of it after the build- 
ing was done. 

Whether or not the oil consortium 
got the last of its cargo ashore was 
still a question as this article went to 
press. Next year they plan an even 
larger shipment. 

New barge concepts 

But how can a $50 million delay 
Like last season's be prevented in the 
future? One concept is a barge that 
would be pushed by two tugs tucked 
into stern notches. It would have a 
sharp, curling bow, like the cutters, 
instead of a blunt "sled" front. Na- 
val architects are studying the con- 
cept — along with other more- far-out 
ideas including a sort of train of air- 
cushion-type vehicles that would 
skim over the surface of the ice. The 
"ice mad" is still simmering in the 
hack of several minds, ton. 

Despite the must cautious plan- 
ning, the North country has wava of 
spoiling everything, Only days after 
the oil companies' barges had Anally 
reached Prudhoe, the U.3. Geological 
Survey reported that the tanker 
route out of Valdez, southern termi- 
nal of the pipeline, might be in jeop- 
ardy. The nearby Columbia Glacier 
seems to he in rapid retreat — which 
could send up to 50 cubic miles of 
icebergs directly into the jiath of the 
tankers ! * * * 



Dante's Inferno at — 55* F. is "ihe scene 11 at ihe Alaska pipeline's Prudhoe Bay 
terminal in the short winter day where ail kinds of activity go on around the clock. 





I lf you become on Airmen, there will be many opportunities for self- improvement through education and 
service. That's why we have a Community College of the Air Force, and some of the best technical training 
in the world. We know that the better you get, the better we alt get. 



AIRFORCE. 

1-2-3-4 WAYS TO START 

A GREAT WAY OF LIFE. 



Air F o*cq people are special. 

Trained. Tcrlonlird. Devoted te service 
and nation. From Airmen to Generals, 
wore a worldwide community working 
to make a yretn Ait Force better and 
(hare are at Icsj&t lour different 
. ways you can become □ part 
of I hat communi ty. 



, a!— 




2 If you prefer to serve part time, 
consider the Air Force Reserve, 
We ll train you, pay you, make 
you port of a proud and skillful 
team. A team of winners. 





You can put it oil together in Air Force 
ROTC if you're heading for college. 
Theres a $100 a month tax-free allow- 
ance in your last two years. You may 
also earn a 4-, 3- or 2- year Air Force 
ROTC scholarship that will pay your 
tuition including the $1D0 monthly 
allowance. 




4 Maybe you're Air 
Force Academy ma- 
terial. If you think 
so, tryforit.lt means 
a top qua! ity educa- 
tion and on Ai r Force 
commission. 



AIR FORCE 



If you believe you can meet our high mental and 
physical standards, call toll free 800-447-470Q (in Illinois 

call 800-322-4400) for the location of your _ _ _ _ ___ _ _ __ 

;T»«w^r p '"' n ”' ve ° , “ nd n A GREAT WAY OF LIFE 
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Fat C post on now GM cars 

Although GM execs and a few privi- 
leged outsiders (suppliers.} who have 
seen the company a sealed-down big 
cars coming this fall give them good 
marks on general appearance and 
handling, some sources don't like the 
thick rear pillar on the E body cars. 
It interferes with vision out of the 
rear-view mirror. There’ a no problem 
if you mount outside mirrors on both 
sides of the car, but a minus if you 
don't have an outside mirror on the 
passenger side. 

Has GM goofed on big cars? 

Ford has been needling GM about 
having moved too fast in reducing 
the size of its big cars. Ford execs 
say GM has goofed this time, that 
GM owners raised on big, heavy cars 
aren't going to like the trimmer, 
plainer pieces, "Too much, too soon/* 
Ford contends. This is w hat's known 
as Motown-stvLe guts poker. Ford 
doesn't really know how GM's new- 
size cars will be received by buyers. 
Neither does CM for that matter. 
When it comes to prophecy, auto 
company seers have an accuracy rate 
on a par with Jeans Dixon and L'ri 
Geller, More misses than hits. Ford 
is right to the extent that the shrink- 
ing of GM's btg cars will take some 
getting used to. But that’s not to aay 
they will be duds. GM is a year or 
two ahead of the other companies in 
dieting down its big cars, and the 
other manufacturers will eventually 
go the same route. One way of bluff- 
ing the other players in guts poker 
ia to pass on the draw. "Fll play 
these." You don't improve your own 
hand by that tactic, but you might 
make the other players feel some- 
what uneasy. That's the Ford strat- 
egy against GM. 



Aspen/Volare "pull-oMs” 

Chrysler plans to pull at least two 
more derivative cars off the new body 
used for Aspen and Vo I are. Two 
luxury sports cars using this body 
are in the works. They will probably 
be ’78 models, but there's a chance 
they could be midyear H 77s. 

Junior Lincoln next year 

Ford is shooting for a March 1977 
introduction for its junior-size Lin- 
coln. First public showing will be at 
the Chicago Auto Show. The body is 
a stretch-out of Granada Monarch, 
but with major reworking so the re- 
lationship w r on't be obvious. This )« 
Dearborn's counterattack car to 
Cadillac's Seville. 

Ford will also have a down-sized 
T-bird this fall. The present T-birrt 
is built on a stretched shell used for 
Ford's intermediates — Cougar, Elite, 
Montego and Torino. The new Bird 
will use this body without the 
stretchout to save weight. 

Three-door wagons 

Compact Wagons anti vans the auto 
companies will bring out in 1979-80 
may have only one door on the driv- 
er's side but two doors on the passen- 
ger side and the customary door or 
slide-down tailgate ( not a clamshell i 
in the rear. This standard layout for 
vans is a new idea for wagons. GM, 
Ford and American Motors are con- 
sidering the configuration for future 
vehicles. 

Front-drive big In GM plans 

Sources working with GM on down- 
the-road cars predict that by 1330 
GM will have front-wheel drive on 
GO to 70 percent of its cars. That's 
GO to 70 percent of GM'a nameplates, 
not bO to 70 percent of production. 



Sale tamily car lor the 

1 9003 shown in Calf pan 
Gorp. mock-up. Based on 
the Simca 1308 built by 
Chrysler in Franco, it is 
being researched far Na- 
tional Highway Safety 
Traffic Ad mi nisi rail on 
(NHTSA), Department of 
Transportation. Goal of 
this S3. 1 -mi If ion project 
is a safe car at less 
than 2700 pounds, 
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GM will apparently go to FWD on 
everything from intermediates 
down; stay with rear-wheel drive for 
most big cars. Two big ones, Olds 
Toronado and Cadillac Eldorado, will 
continue tu have FWD. 

Timetable for Chrysler mini 

Chrysler now expects to do the show- 
and-tetl on the subcompact it is 
bringing in from Euroi>e in Decem- 
ber 1977 or January 1973 — six 
months ahead of the timetable Et has 
been talking about. The Dodge and 
Plymouth versions will be virtually 
identical except for nameplates. 

For the first year, the car will 
carry a VW four-cylinder engine. 
Chrysler has confirmed this. The deal 
with VW appears to be an interim ar- 
rangement, to get the car launched, 
because Chrysler is working on its 
own four-cylinder plant — also con- 
firmed — and it should be ready before 
the 1979 model year. 

Detroit vetoes four-wheel discs 

Detroit haw come to a parting of the 
ways with foreign automaker* on 
four-wheel disc brake*. While more 
foreign makes are going to four- 
wheel discs, domestic manufacturers 
are cooling off on them. Not because 
Detroit isn't sold on the superiority 
of an all-wheels system. The U,S. 
companies agree with foreign firms 
that four-wheel discs are the best 
brakes you can put on a car. 

So why is Detroit backing off? 
Two reasons: 1. They cost a bundle 
and Detroit doesn’t want to add any- 
thing to the car that would necessi- 
tate a price hike. 2. Small, light cars 
don't need the braking capacity or 
braking control you get with a four- 
wheel system. Front- wheel-only discs 
are fully adequate for lightweight 
cars. You may sec four-wheel discs 
on some luxury jobs, but not on most 
U.S.-made automobiles — not in the 
next few years, anyway. 

Improved EFI for 77 cars 

What happens to a car with elec- 
tronic fuel injection if an element 
of the system conks out? Answer: 
The car quits and sits there. That's 
one reason Detroit haw been cautious 
about moving to EFI. Bendix, the 
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Warning The Surgeon General Has Determined 



That Cigarette Smoking ts Dangerous loYour 



15 "laffl .0 mg.nkqlJDft 
vt. per cigafodix FTC Report Star. 75 






The quality name in work shoes 



Skillfully made by 



weinbrenner 



SHOf COMPANY -MEHR ILL WISCONSIN 
A Division of Gala Shoe Co , Inc 



JOB-FITTED 



FOOTWEAR 



New — a one vast wnrrBnty on 
ThDrogondl " Wear (j&rd" shoes I 
If the soles don't lest for on* full 
year, you get a now pair free, 
(Same sire arid style.) Available 
jo both 6" and 3" height in either 
plpin or mtlc to*. 

This new family of Thorogood 
"Wear-Gard" shoes has been do- 
signed for ell -day -comfort end 
year-long durability. Look for the 
triangle / bar brand on every pair 
—It stands for "Wear-Gard" — The 
finest in Thorogood work shoes. 



5G4 — Roan brown leather 8 " 
mac foe ifodf with cushion- f nsole r 
long wearing black gum rubber 
sole and beet. 



Save assembly costs & get it done right — build it yourself! 




Here’s what one customer said about the rugged 
trail fun-machine he made with a Kit by Heald. 




My Heald Super Tn/ke Aod 3 fjmr« the 
potMir, greater top end speed, shorter turning 
radius, faster start, trm yiothrr ride than mg 
Jrienffe (major brand} pf&j Super Tiyhe's 
oAowf 1 1 95 cheaper. 

■John J. Pyles. Jr., Venigp, LA 



SST-&21 

SUPER 

TRTKE 



A Kit from Heald will get you * 
rugged work or play machine for 
much less, Sa^e assembly costs 
when you build your machine (in 
6-J0 hours) with our easy 2JTx34" 
assembly chart. 

Choose from 17 bike and 10 tryke 
models, engines from 5 to 20 H.P. All 
have Comet torque converters (no 
shifting): air cushion tires and full 
suspension (smooth ride); tubular 
steel frames and engine skid pans 
(shrug off rough going). Electric 
start, lights for licensing and many 
accessories available. 

Write today for free brochure: 

Heald Inc. Oept.PM-65 

bhunu p.o. Box 1143, Benton Harbor, Ml 49022 
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(Comffi ue d j ‘tom oap p fiaj 

lender in development of EFI in this 
country, saya that concern will not 
exist on next year's curs. The Rendix 
unit on '77 tars — Cadillac ami Chev- 
rolet's Cosworth Vega — will tarry a 
back-up system that automatically 
tuts in if the primary unit fails, 

Ben dix seen no widespread use of 
EFI on American car* before the 
197&-79 models. EFI now costs about 
four times as much as a sophisticated 
carburetor, Rendix says that price 
will tome down sharply — perhaps by 
as much as half— as fuel-injection 
production goes up. The firm, now in- 
stalling $8 million worth of produc- 
tion equipment at Newport News. 
Va., to build fuel injectors, antici- 
pates most U.S, makes going to EFI 
by '79. 

Man-bites-dog dept. 

A mVjor auto insurance company. 
State Farm Mutual, faults Detroit 
for building them better than they 
used to. It says one reason it costs 
an arm and a leg to have a car re- 
paired is that the auto companies are 
putting on better bumpers than the 
law requires. It wants light, simple 
bumpers, like those used on Chevette 
and VW's Rabbit, to cut replacement 
cost when a car is in a crackup. 



And, an ear on Akron 




Greater use of cast wheels for motor- 
cycles is responsible for development 
of the first tubeless motorcycle tires 
for street use. In the photo above, a 
Goodyear engineer checks the depth 
of an airtight rubber liner that re- 
places the inner tube. Goodyear's 
tubeless car tires go back to 1954 so 
motorists know about the advantages 
of not having to wrestle with inner 
tubes. Now motorcyclists will have 
it easier, too. Goodyear tires come in 
19 sixes and are priced from §45 to 
$5fi, * * * 
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7 reasons (and more) to buy a new Coleman 
...even though the old one hasn't worn out. 



Sure, hardly anyone ever throws away an old 
Coleman lantern for a Coleman stove). Some of 'em 
have been around for twenty years or more. 

And even though today's Col am an gear looks the 
same — surprise. It's even better! 

For instance, over the past few years we've made 
seven helpful 1 improvements in our lantern. Among them, 
it pumps easier than ever. An improved generator taste 
longer, with less maintenance. There's a tough automo- 
tive-type finish outside. And an interior coating of space- 
age epoxy that fights rust. We r ve even printed the 



instructions on the lantern for added convenience. 

But there are even better reasons. After all, think of 
all the ways you can use a second Coleman lantern. 
Take ft nighlflshing while the other is back In camp with 
your wife. Throw more light around any campsite, Keep 
an extra one handy in case of power failure. You can 
come up with dozens of other good reasons for a new 
lantern . , + or stove. Just think about it. 

The fun is out there. 

Let yourself go... with Coleman. 






NOW 



Electric-drive wheelchair goes up and down, in and out 



A radically new electric-drive wheelchair can be lowered or raised i0 10 27 inches 
off the ground, enabling the occupant to reach fallen objects or even drive a car 
while silting in H, As it rises, 11 narrows from 25 to 2) Inches, so the user can pass 
through narrow doorways. The chair is powered by two 12-volt balteries, controlled 
by joystick and weighs £50 pounds. If will climb a six-percent grade and go 7 mph 
lops. Biomedics Lab, University of California, Berkeley, Calif. 94720. 




Build a barrel stove 



Those 55-gallon drums lhai kerosene came in 
years ago can now be converted into stoves per- 
fect lor fishing camps, hunling lodges and work- 
shops, A new four-piece kit provides legs, door 
with draft and stovepipe Mange. Parts are attached 
to the barrel with sheet-metal screws or bolts to 
make an efficient wood-burning heater, $4S f.o.b. 
LL Bean, Freeport, Me. D4D32. 
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VIP luxury plane cost a dollar (plus a little work) 



k dollar to insurers bought the Handley Page turboprop in the picture. 
But it didn't look this good when Michael Keegan and his 10 mechanics 
picked i! up in a snowdrift it hit al Charlottetown, P.EJ., Canada, made 
it fiyable, limped it home to England and refitted it as a VIP plane. 




Pocket scanner 

Scanning monitors that 
tune in real-life dramas 
qf fire, police, traffic, am- 
bulance, marine, Coast 
Guard, weather and other 
public service channels 
now are mini-packaged. 
An RCA 4-channel. 2-band 
pocket VHF Hi-Lo scanner 
covers 30-50 And 150-174 
MHz. A UHF model covers 
450-512, Including ’T' 
band. VHF model is Si 30; 
the UHF modaf. $134. 





1 Dodge has the lowest-priced pickup. 

■ Lower than Ford. Lower than Chewy. 

If you know trucks, then you know Dodge You 
know all about how tough we build our trucks. 
Andyou knowhowwell we engineer them. But 
maybe you didn t know that Dodge makes 
America's lowest-priced full-sized pickup. The 
Dodge D-100* (Based on comparison of 
manufacturers' suggested retail prices for 
6 cylinder half-ton pickupsexcluding optional 
equipment, state and local taxes, destination 
charges.) 

2 Dodge got the best gas mileage. 

■ Better than Ford. Better than Chevy. 

Getting great gas mileage is getting 
to be a habit with Dodge. 



fn 49 states, a 76 Dodge D-100 with manual 
transmission and 225/6 cyl. engine beat Ford 
and Chevy with 25 mpg on the highway, 18 in 
the city. (Estimated figures from the latest ERA 
tests.) In California, our D-1G0 with automatic 
transmission and the same engine got 23 on 
the highway, 16 in the city. That beat Ford and 
Chevy, too. Your mileage may vary, depending 
on your type of driving and driving habits, your 
truck s condition and optional equipment. 

3 Dodge has the biggest standard payload. 
■ Bigger than Ford. Bigger than Chevy, 

Dodge has a payload that can make small work 
of the biggest jobs. Without beefing it up one 
bit, you can haul off a whopping 
1,505 pounds. 





Your wife will love its underfoot comfort. 

TM 

Tredway from Armstrong. 
The flexible, seamless floor 
you Install with staples. 

Now you can give your wife a dream of a kitchen floor— 
that's not a nightmare to install It's so flexible, you can 
fold up enough for a whole room and carry it home, 
Because it's 12 feet wide, it will be seamless in most 
rooms. And when you install it, this same flexibility makes 

your job even easier, 
Tredway is cushioned vinyl, to make it quieter and 
more comfortable to walk on And it comes in five richly 
embossed designs, each in a selection of up-to-date colors, 
all with the look of expensive glazed ceramic tile. 




Then you just staple it every three inches around the 
edges. (In spots where a staple gun won't reach, or over 
concrete, use a thin band of adhesive under the edge ) 
Replace the molding to cover the staples, and that's it, 
Since Tredway has the unique ability to adjust itself to the 
dimensions of your room, it will contract and stay taut to 
hide typical irregularities in the floor below. 

Ask your Armstrong retailer to demonstrate this 
remarkable new floor for you. Or ; send the coupon below 

for complete information „ 

Floar design £opvnQtil.ed by Armstrong 




Tredway is really easy to install. Here's how : 

First, take up the molding around the peri meter of your room. 
Second, unroll Tredway and position it against the walls. 
Fitting and rough cutting couldn't be easier An ordinary 
utility knife will do it. 





i did it - 
myself! 



Armstrong, 7605 Church Slreei. Lancaiter, Pa. 17604 

Please send me showing an the Tredway 1 

Ce signs antdl cmors plus complete’ installation information. i 



Nim« I 

Street. — f 

City 

State ^Zip 

_________ I 









Man end machine horn lop to bottom: 
The legendary lur bo charged 
Ollenhnuter engine, Bobby Allison 
conferring with Roger Pcngko, I he 
Bof^-Wsrnef trophy, A.J Foyt's 
Coyote being wheeled out of 
Gasoline Alley end At Unser 
ready to leave the piti. At right: 
The start of Iho h 75 race. 



by Jean Shepherd 

With the cry '"Gentlemen, 
start your engines!" 
the machines—and the 
merrymakers—roar to life. 

^The Indy 500 is mid-America's 
I annual Woodstock, A. J. Foyt is 
its Bob Dylan. Woodstock, for those 
of you who remember that 
celebratory happening (and already 
it’s beginning to slip back in time to 
the land of ancient history and 
nostalgia), was an immense gathering 
of starry-eyed Believers, What they 
believed in, no one quite knew. There 
was no consensus. It just seemed 
that you should be there, wear funny 
clothes, bake Jn the sun or drench in 
the rain, travel great distances 



Jean Shepherd, radio-TV celebrity 
and auto writer, has made marry 
at his share of indy 500s. 





Merrymakers from lop to bellom: An 
old-ilmpr (he's probably teen a 
couple of Indy 5QG& already!), the 
girls strutting their stuff in the 
prerace parade, people still 
outnumber the flags, good viewing 
area behind the pits and the fans 
gel mlghly thirsly on a warm 
race day In May. 

\m 117& t§ 









tn he present* using any means of 
lornnuition available from the thumb 
tn a Ferrari roadster, but tn be there 
\vhk all Important. 

The actual event that occurred was 
largely lust to the indavaduals who 
m:nle up the mob, lost in the milling; 
the Immensities of space, and the fart 
that that wasn't what you really 
tame there for anyway. True, Bob 
Dylan was briefly visible, if you could 
manage to at ami on the top of some- 
one's van, or climb a tree, but the 
illusion of being part of the action is 
enough for a true believer. 

The Indy; as the real fanatics al- 
ways call it — there are other 500s but 
only nm truly — is much like that, To 
attempt to compare the Indy with 
any other race in America is like 
trying to compare Woodstock with 
your ordinary run-of-the-mill rock 
concert. It's not that the race itself is 
any better than any other big-car 
classic;, it h s just that it's different, 
very different. 

First, there's tradition. If there is 
one sporting event in America that 
has grown year by year, decade by 



A ll Is red-hot. When he rolls into 
■ I he Brickyard with his lucky 

No. 14 Coyote this month, he roll* 
in at the defending United States Auto 
Club (US AC) Champion. This It the 
s/jrffr lima he's been enlilled to (he big 
No. 1, and in taking the national title he 
pushed Ms lifetime Indy-car wins over 
SOI Hall also take his place on the 
grid — last year it was the pole — si the 
"world 's best," having just la ken the 
third annual Interna 1 1 on a I Race of 
Champions (IH DC) at Daytona, 



But Super Ten doesn't look bock. 

When be arrives at Indy, he'll be there 
Juki to win another race. If be does, he'll 
contemplate the history-making feat ot 
being the only driver to win tour Indys 
when the day‘i drive Is over. A.J. 
doesn't loll you how he plans to win a 
race — ho just wins 'em. Don 1 ! be tooled 
when he drawls out a remark designed 
to lull the likes of Johnny nelheiiord 
end the Unsers running the improved, 
better- breathing turbo Offy this year: 

"If It'a aa good an they say It la, than I'm 
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out lo lunch with my V6. ,f Anthony 
Joseph Foyl Jr, will have something In 
his lunch bag — no baloney — because, 
he run* lo win, 

Foyi's competitiveness | 5 stamped In 
hie personality and in lb a record books. 
He hates lo lose, because winning is 
almost all he's known since he started 
clearing up on the midget and sprint 
circuits in the mid-1950s. HJs lire! Indy 
was in 1958; be won In “81, f 64 and “6?. 

Last year, when he won (he Twin 200 
Champ Car race, he also clinched the 



U5AC lisle; it was his 53rd fndy-alyle 
victory. Earlier in the year he look the 
Californio 800. That win made him the 
only driver to capture all three events in 
USAC“s Triple Crown; Indy, Pocono and 
Ontario, His win at Pocono was his 
second, having l a ken that race in “73 as 
well. Then (here was the 24-Hours of 
LeMans in 1987, and then, in slocks, the 
Daytona 800 in 1972. , . . 

A.J- Fay | is the world s winningest 
driver. Ail that’s ietl is to win the 
Indy 500 a fourth lime, — fl.tf, 



Ari: Ed ¥:i Injur 
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decade, gene rat ion by generation, into 
anything approaching;! true national 
folk epic, something like Thanks- 
giving nr Christmas or the Fourth of 
July, it has to lie the Indy. When the 
Indy was first run, in almost exactly 
the same form as it is today (and 
that is very important for tradition i, 
the Wright Brothers were young 
revolutionaries and Thomas Alva Ed* 
iaun was a contemporary force. Teddy 
Roosevelt was the dynamic John 
Kennedy of the day* plunging 
through the trackless wilderness, 
shouting “Bully T* 

The automobile Was so new on the 
scene that millions of American:* had 
never actually seen one. much less 
sat behind a wheel* In fact, many 
automobiles of the day were steered 
by tillers* the way you steer a life- 
boat or a sailing yacht. Arguments 
raged over which form of power 
would eventually win out — combus- 
tion. steam or electricity. The smart 



money was on steam— silent, enor- 
mously powerful, and somehow ro- 
mantic since it related the driver to 
locomotives and ocean-going liners. 
Henry Ford I ("History is bunk") 
was almost unknowns, except as a 
race driver who was beginning to 
sell cars. World War I, for Ameri- 
cans, was years away and gentlemen 
wore derbies and top hats while 
ladies sported bustles and carried 
fans. 

Most of the crowd attending that 
first race actually could remember 
hearing reports about the death of 
General Custer out in the Little Big 
Horn country, which might as well 
have been on the moon. 

The race, which was won by a 
laconic engineer named Ray Har- 
roun* was run on the same grounds 
that still resound every year to the 
roar of the crowd and the boom of 
lethal machines. Even then there was 
a wild, circus/fairgrounds atmos- 



phere that included a balloon race 
( incidentally, still celebrated sym- 
bolically by the release of balloons 
just before the green flag falls], and 
the wearing of fancy clothes by the 
spectators, and the hawking of 
souvenirs. 

The only other American event 
that remotely approaches the Indy 
in longevity, color and tradition is a 
spectacle that unfolds annually only 
a couple of hundred miles away — the 
Derby, T he Derby, Both are, theoret- 
ically. run strictly For the purposes 
of “improving the breed." In the 
early days of the lndy. the "improve- 
ment of the breed" was a reality, not 
just a legend. The cars that battled 
it out were being produced, one at a 
time, for the gentry. Cars simply 
were not for ordinary people, any 
more than a thoroughbred racehorse 
is for your average walk ing-a round 
citizen. Stu tz battled Marmon ; 
Duesenberg challenged Studebaker 
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for the glory of taking the checkered 
Hag and proving to the world that 
they were the heat. 

Incidentally, in theme days Indiana 
craftsmen built the greatest ears in 
America, in the same way that Ken- 
tucky produced its greatest horses. 
Auburn, Duesenbtirg, Stu debaker, 
Cord were just a few of the great 
Indiana breeds, Fred and Angie 
Duesenberg, whose work today stands 
proudly in the world's museums, are 
largely unknown to their fellow 
Americans as men, but *Tt’s a doozy” 
has entered the language. They 
dominated the Indy for years, and 
their proudest claim was "You can 
drive a Ducsenberg off any showroom 
floor and win the 5Q0/ 4 And they did 
just that. 

Today's race is startlingly like the 
very earliest of Indy classics. Four 
wheels on rubber, a lethal engine, a 
slit-eyed man behind the wheel, the 
roaring crowd, the sun, the rain, the 



spine-tingling thunder of enormous 
horsepower, and, of course, possible 
death, 

The machines they drive today, 
even ns the very earliest they ran at 
Indy, are simply not for your aver- 
age man. The Dueaenberg wasn't; 
nor is the Eagle Offy. Even though 
he shunned it, there was something 
curiously godlike about Ray Harroirn. 
Crowds followed Louis Chevrolet 
wherever he went, just as today the 
thousands hope to glimpse A.J. Foyt 
or Mario Andretti or Lobby Unser 
as they push their cars out of the 
garages just before noon along 
Gasoline Alley, with its peeling paint 
and ancient wooden huts, out onto 
the starting grid lineup for the big 
one. 

There will be those in the crowd 
who haven’t missed a race for 50 
years and more, and there are many 
more who will be seeing their first 
Indy this year, but they are all part 



of the same celebratory tradition. 
It's as hard to imagine America 
without the Indy as it would he to 
imagine it without the Derby, or the 
Fourth of July, or the legend of 
Labe Ruth, 

Weeks before the day of the race, 
the faithful begin to gather from all 
parts of the land, lining the streets 
of Indianapolis with their cars bump- 
er to bumper, their sleeping bags, 
their campfires, their jackets covered 
with patches, their beer cans, their 
crying babies and barking dogs, all 
waiting for that boom of the cannon 
which announces that the infield is 
open, to go charging fender to fender 
like a herd of demented buffalo to 
get that same spot they have oc- 
cupied for years, to put up the tent 
and to pop the first can, and to in- 
stinctively celebrate something in- 
definable in the restless American 
spirit, the urge to move, to compete, 
and to eat hot dogs irt the sun. * * * 




W hen the green Is out and the pace car 
swings Jnlo pit row on May 30, the 
scream of 33 engines- will nil I he Speedway 
as drivers jockey for the feat groove through 
Turn One. On the main straight, before car 
a tier car whips Into the first turn, engine revs 
will be reaching a crescendo of 9000 rpm. 
Almost oil of the cars will be propelled by 
PENSKE RACING'S McLAREN DRAKE OFFYS an Incredible BOG-hp engine: the turbocharged 

Drake Offenhauser, a tour-Cylinder, fuel- 
injected, twin overhead -camshaft powerplant 
that displaces a slight 2 6 liters, or 169 cubic 
Inches. It has been improved again for this 
year and it'll be used by most ol the teams, 
including Penske Racing's twO'Car entry 
shown at the left. Both cars are McLaren*: 

The CAM2 Motor OH Special, cut away 1o show 
construction details, will be driven by Bobby 
Allison, and the Norton Spirit, shown at speed 
in the photo, will be piloted by Tom Sneva, 

It's Penske Racing that still holds the 
record average speed for Indy, set In 1972 
when Mark Donohue was the first to cross 
the finish lire otter averaging 162.992 
mph for 500 miles. 

While most of the engines powering the 
racers will be Offys, the most prominent cars 
wifi be the Eagles ol Dan Gurney, The mounts 
for roughly half of the field will be Eagles 
from Gurney’s AH American Racers, 

The 33 cars that Over 300,000 spectators 
will see at the Brickyard — tram Foyts shovel- 
nosed Coyote to the super-side -scooped 
McLaren* — will be alike in many ways and 
different, too; certainly in their razzle-dazzle 
colors. In each car will be one driver, 
alone for 500 very fast miles, with each one 
determined to win this, the 60th running 
of the classic race, — 8,H. 
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S cio it after sunrise each day, the 
yellow and block helicopters lift 
off from liases scattered along the 
Texas and Louisiana coasts, their 
rotors cleaving misty air as they 
hover ovrr their pods for slil irisft nt. 
Then, with raise slightly lowered and 
rotors spi lining: faster, they sweep 
out toward the sea to deliver men 
and supplies to the drilling rigs and 
product to n platforms that dot the 
Gulf of Mexico. 

The chopper is the airborne taxi, 
the delivery truck, rescue vehicle and 
ambulance of the offshore-oil fields. 
Most of the copters in the Gulf — and 
there may be more than 300 operat- 
ing there on a given day — wear Use 
yellow and black colors r>f Petro- 
leum Helicopters. Inc., the world's 
largest rWttii'i h d;il rot ary -winy op- 
eration. 

Started in 1040 with three copters,, 
I'ill today Isas a Meet of 235. It lakes 
485 pilots to fly that many birds and 
4 TO mechanics amt other mainte- 
nance people to keep them humming. 
The company's lb heliports rim the 
G n I f 's n n rt h co a st f ro m N cw { ) rlea ns 
to Corpus Chris ti, Tex, Overseas 
buses are located in South America. 
A f idea arid Saudi Arabia, 

Though production in the Gulf has 
been tailing off in recent years, it 



“It sure beats bouncing around in a boat 
That's lh<? sentiment Qi most off shore -oil 
workers when it comes to a choice helweon 
Ihe couIcf and Ihe cruwbeal in Inking thorn 
to Ihoir rig or platform. The choppers (bot- 
tom photo} also handle construction work 
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is still one of our prime sources r>f 
crude oil and natural gas, In 1974 
(the last year for which fibres are 
available i 1 some B.d million barrels 
of oil a day were produced domes- 
tically In the United States; of these, 
1.1 million barrels came from off- 
shore wells in the Gulf. Similarly, (if 
a daily domestic production of 59.2 
billion cubic feet of natural gas, 
about 11,3 billion cubic feet was 
piped from the Gulf. 

It requires some 10,000 miles of 
pipelines on the sea floor to carry the 
oil and gas to onshore refineries and 
transmission stations. Of the several 
thousand steel structures that can 
be seen on the Gulfs surface, over 
1000 big production platforms are 
equipped with helipads. So are the 
00 or so drilling rigs usually at work. 

All this offshore activity requires 
tile services of about 25,000 workers. 
Platform and rig crews work a 
seven-day week, 12 hours a day. 
After a week's work, they get a week 
off. All of them aren’t transported 
by helicopter. Many ride crew boats, 
hut an eight- hour trip in a bouncing 
boat is a lot harder to take than a 
one-hour flight. With the search for 
oil moving farther offshore, one-way 
trips of 140 miles arc becoming more 
frequent. 

The copter’* speed is also reassur- 



ing to the offshore worker. The 
mughneck or toolpusher in the Gulf 
knows that If he gets hurt, he can 
get help in a hurry. On one night a 
while back, PHI choppers flew five 
emergency missions, picking up in- 
jured workmen on platforms an ft de- 
livering them to hospitals along the 
Louisians coast, (This is an area 
where many hospitals have helicopter 
pads. I 

Lifesaving by rolor down wash 

Through the years, emergencies of 
many kinds have tested the skills of 
PUPa pilots. There was the time, for 
example, when park rangers near 
Corpus Christ! asked for help in the 
search for a teen-ager. The lad, a 
deaf-mute, had been swept out to 
sen while playing with a small raft. 

Pilot Harry Bates took off from 
the Corpus Christ! base, skimming 
the wate r as he searched for the boy. 
He finally spotted him three miles 
out. Instead of calling for more help. 
Bates simply hovered over the raft 
and angled the rotor’s dow awash so 
that it blew- the raft, hit by bit, all 
the way back to shore. 

A more spectacular test came in 
1957. when Hurricane Audrey roared 
up from the Gulf, causing wide- 
spread damage and killing hundreds 
of persons, PHI copters played an 



Important role In the moving of off- 
shore workers to places of safety. 
Later, PHI was called upon to re- 
build power lines knocked down by 
the hurricane. Helicopters proved 
especially useful in planting power 
poles in remote swamps and bayou a. 

In I960, when Hurricane Donna 
Lashed Puerto Rico and caused severe 
flooding, PHI choppers were on band 
to rescue 216 women, men and chil- 
dren, many of whom were stranded 
in trees and on rooftops. 

Construction work has taken PHI 
crews to many places away from the 
Gulf: to Vermont, where they hauled 
and Installed ski-lift towers; to Ken- 
tucky for power-line work; to West 
Irian, Indonesia, to haul machinery 
and supplies in the building of an 
access road to a big copper mine lo- 
cated on an 11, 500-foot mountain. 

The rugged terrain, stiff winds 
and heavy rainfall that severely 
limited flying time made this a tough 
mission. As reported by pilot Dick 
Lederfine, an especially ticklish chore 
was the delivery of survey crews to 
a wooden platform on the jieiik of a 
1 0,000- foot mountain. 

The platform was strong enough 
to support only the survey crew; the 
added weight of the copter would 
have made it collapse, So the pilot 
had to lower his craft with delicate 
care, maintaining lift with the rotor 
while his passengers debarked with 
their gear. The copter also hud to 
light constant winds. To top it all, 
the platform was so email that the 
pilot, according to Dick Lederfine, 
had to ’'Line up his landing by watch- 
ing a rear-view mirror attached be- 
neath the front of his ship." 

Mid-air calch for NASA 

PHI has also hauled equipment in 
(he Rocky Mountains for U.S, 
Geological Survey teams, sprayed 
crops In the tropics, helped recover 
spacecraft in the Atlantic. One of the 
company's proudest claims is that 
one of its choppers made the first 
mid-air capture of a scientific pay- 
load parachuted from one of NASA's 
suborbital apace vehicles. 

But hauling passengers in the Gulf 
—at a rate of 70,000 each month — 
remains FHl's main assignment, 

PHI operates a variety of helicop- 
ters. Twin-turbine, 15-place Bell 
2 1 2tt are the workhorses in the rota- 
tion of drilling and production 
crews. The faster five- pi ace Bell -Jet 
Ranger Us are used for supervisory 
personnel who may want to hop from 
platform to platform. The company 
also has other Bell models, some 
Hughes 500s and a number of 
foreign-made jobs. 

The company’s operation and 
{t'lPA se ti/w t o c^ro r 2 16 ) 
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Some of the 
Patroleum Helnccpler 
company's birds are 
based on rigs and 
platforms in the Gulf. 

To service them, 
mechanics are llown 
from PHl's Morgan City 
base. The man shown 
Is working on a Sell 
47G-4A. The Morgan 
City layout (also 
Shown), said lo be 
the world's largest 
commercial heliport, 
has 46 pads. Tho 
air really hums 
here during the aarly 
morning "rush hour," 



Our 
newest 
destroyer: 
swift and 
sneaky 



by John F, Pearson 

SC I E MCE EDITOR 

I f you served aboard a U,S. destroy- 
er of World War II vintage, you 
know that life at sea can be a series 
of gut- wrenching pitches, plunges 
and robs — all experienced within the 
confines of an oversized sardine can, 
Wei], mates, Tm happy to report 
that the Navy's newest destroyer is 
a different brand of tin tan. Two 
days aboard the L : SS Sprttance I.DD- 
%3 i convinced me that the ship lives 
up to her early press notices. A pre- 
view article in PM [First Look at 
the Navy's Netv Destroyer, page 78, 
July "71 > hailed the vessel as the 
swift, superquiet subhunter needed 
to eouiiter the growing threat of the 

Soviet undersea licet* 

The Sprmnce is the first of 30 
ships to be built in this class. She is 
563 feet liulg, has a beam of 55 feet 
and displaces 7800 tons, more than 
three times the heft of the typical 
2200-ton destroyer of World War II, 
The Spy tinner’ a keel was laid in 
November ID 72 at the Pascagoula, 
Miss., yard of the Ingalls Shipbuild- 
ing Div, of Litton Industries, and 
she was commissioned in September 
1075. About a month later, 1 boarded 
the ship at Norfolk, Ya,, invited 
along as a '"ship rider" for a two-day 
run to Port Everglades, Fla. In addi- 
tion to the crew, my shipmates in- 



QW Florida coast, Cmdr. Raymond J Had- 
brecht, skipper of Sjmrance, briefs author 
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Complete control cl 

ship is maintained 
Irom bridge, Console 
(foreground) Keeps 
commander in touch 
with the status o! 
targets tracked. 

Speed and direction 
of the ship are 
con l rot led from the 
console at left. 



eluded about a dozen civilian engi- 
neers and tech nie in ns. They were 
stated to stay aboard for several 
weeks, working with the crow to de- 
bug systems and equipment as the 
SptUHtntu continued her sen trials in 
the Caribbean- 

The Spr mi aft- is a versatile, multi - 
mission ship, able to operate. ctfec- 
Lively alone nr with a <mjtUt La.sk 
force. Though she call carry nut all 
the traditional destroyer mission-: — 
from supporting troops in amphibi- 
ous assaults to enforcing a blockade 

she was designed primarily for 
a nt is u b ni aril le wa r fa re. 




Targe I s are delected 
and weapons are 
fired automatically 
from (he belcw-dsck 
Compai Information 
Center Advanced 
electronic gear is 
used here to process 
the inputs from 
radar, sonar and 
com muni cal ions 
systems 



Pertormance of Iho 

main propulsion 
anginas, electrical 
generators, oil and 
fuel pumps is 
continually monitored 
in (he Central 
Control Stalion. 
Warnings ol abnormal 
condilions are also 
flashed on consoles. 



Power for go-go shjp 



Special equipment 

She is* equipped with the must ad- 
vanced underwater detection and five- 
control systems yel developed. Her 
main sub detector is installed in a 
large dome in Iter bow. This long- 
range anitur r ■ i m detect, identify and 
track multiple uiulorwatei- targets. 
The sonar is the first m the Navy to 
be linked dirmtiy to digital comput- 
er*, insuring swift and accurate pro- 
cessing of target information. 

Surveillance gear a board the whip's 
two helicopters also help* put 1 he 
finger on enemy ships. The informa- 
tion not only apjtears on displays in 
l tie chopper, but also on the consoles 
of the Combat Information Center 
aboard the ship. This is the “war 
room," the nerve center where all the 
target information comes together 
and where I he; Spnitim-i "s weapons— 
anti* ub marine rockets, surface-to- 
surface and sui iai-c-to-air missiles, 
torpedoes and gune— arc electron- 
ically fired. 

Thi.s wa* one of the few areas t hat, 
understandably* was “off limits*" 
Otherwise. 1 had the -un of the ship* 

Quid iqierutioo is as essential to 
j 1 ■ ■•!■ ' 1 ‘ ■ 'a ;< ■ r ■ 42 



Four big Gonoral Eloclric 
engines produce SO, 000 shp 
(shaft he rse pc we r) — e noug h 
push to provide top speed 
ol over 30 knots. Twin I f I 

severs I bio -pitch propelled ' ' : : 

make fe* a high degree if;-, - ** 

of maneuverability. 
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You don't have to 

to the extremes 
illustrated here 
by famed cartoonist 
John Huahnergarth, but 
some Forms of garden 
protection are essential. 



10 ways to keep 
vegetarians out of your 
vegetable patch 
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Those carefully nurtured greens taste as good to 
varmints and bugs as they do to you. These tips 
will help you keep your crop for your own table. 

by Glenn Hensley 

Y gur spring garden is bursting through that carefully 
worked soil and you’re watching it grow with increasing an- 
ticipation. Already, you can almost taste the good things it 
promises to provide in plentiful quantity. 

But wait a minute! You're not the only one who’s watch- 
ing that garden grow. You’ve got competition. While you're 
out of sight, ami in the dark of night, many pairs of beady 
eyes are calculating just when to start their own harvest. 
When your garden growth la lushest, that’s the time they 
usually strike. The battle is on. It’s you against them. Those 
pesky little animal thieves have ganged up on you— and if you 
want your garden to yourself, you have to fight back. 

First, let's determine just who your enemies are out on 
the "garden front." Here's a rundown on ID of the most 
common pests and the most effective means you can use to 
discourage their attacks. In the "garden war," your best 
defense is a strong offense. 

1. Underground prowlers 

Burrowing beneath the surface of the soil, moles create 
their labyrinths of interconnecting 
travel tubes. Actually, they 
aren’t after your plants. 
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They want a hearty meal of worms 
and insects. But in their searching 
and tunneling, they can dislodge 
more plant roots in a minute than 
healthy seed can sprout in a month. 
So Mr. Mole's pointed portrait should 
appear on your “most-wanted-out-of- 
there" list 

Agricultural and conservation au- 
thorities say the best mole control 
is accomplished by trapping. Choker 
traps and harpoon traps have proven 
adequate for the task. The best time 
to trap is in early spring when the 
first mole ridges appear. 

Find the active mole runways by 
mashing down the ridges where the 
runs have entered the edge of your 
garden. Watch to see which ones the 
moles will raise again. You can as- 
sume that the rebuilt runways are in 
regular use* so start your trapping 
there. Install either the harpoon or 
choker-type trap at those points ac- 
cording to instructions that come 
with the devices. Such traps are easy 



Repellents can help you cut dam- 
age,. too. Area or odor repellents, 
though, are not very effective. These 
might include mothballs* creosote oil 
and similar substances. Apparently 
a rabbit’s “taster” is more sensitive 
than his “smeller," for taste repel- 
lents are much more effective in 
sending him scooting. 

During the growing season, you 
can discourage rabbits by spraying 
nicotine sulfate on your garden. Add 
half a teaspoon of 40-percent nicotine 
sulfate to one quart of water. You 
may also Wish to try one, or several, 
of the commercially prepared repel- 
lents that are available through gar- 
den supply stores. Some of these are : 

No Nih'i can be dusted on or it 
can be sprayed. The can has a shaker 
top for dusting. If you want to spray, 
mix the contents of the G-ounce can 
with 2 Viz gallons of water. 

Improved Z.LP. is sprayed on. Use 
one quart of the material to 7 quarts 
of water. 




Aro&aft ?& is another spray-on re- 
pellent. Add one quart Rhoplex AG- 
33 or Latex &12R to 14 Va quarts of 
water. Mix thoroughly with one 
pound of A rasa n 7b. Strain and then 
stir frequently while using, 

Aixtsafi 42 -S sprayed on works wall. 
Add one pint Rhoplex AG-33 or La- 
tex 512R to 7 quarts of water. Mix 
thoroughly with one pint of Artisan 
42-S, Mix only enough repellent for 
immediate use as the solids settle 
after standing several days and you'll 
have trouble getting them to re- 
suspend, It may be necessary to spray 
frequently in order to cover new 
growth. 

Caution: Do nut treat your vege- 
tables after edible portions have 
started to form on beans, cabbages, 
lettuce and the like as the repellents 
may be caught in them and retained. 
If they are, more than the rabbits 
will be ' repelled.’' 

Make life tough on your rabbit- 
type inooehers. Cleanly cultivate the 
area around your garden, removing 
brush idles and heavy wood growth, 
i his takes away a rabbit's natural 
cover and tends to reduce his de- 
sire to hang around for a hand- 
out. And don’t forget that 
co nser va Do n j s ts reco m men d 
intensive hunting (where le- 
gal and safe I as a measure 
to keep rabbit numbers within 
reasonable limits and to reduce 
damage caused by them. 

A Anal weapon in your 
rabbit arsenal is a good box 
trap. Plana for building a 
simple homemade trap are 
shown on the following page. 
This is a humane method be- 
cause you don't kill the animal. 
You take the trap far away in the 



to set and are available at hardware 
stores and garden supply centers, 

2. The ‘friendly’ cottontail 

And now fur another “enemy." 
He's bouncing along the edge of your 
garden, Hashing a fuzzy white tail, 
and he's looking for just one thing — 
a free meal, courtesy of you and your 
garden. Get rid of him or hell 
achieve his goal. 

Rabbits do more damage to the 
actual plants than do moles, for a 
cottontail tikes to chomp on stems 
and leaves of vegetables. 

So here's your battle plan: Try 
wire guards around individual 
plants if you have the room for them. 
Hardware cloth, also known as chick- 
en wire, works well. Make the guards 
high enough ao that a rabbit can't 
stand up on bis hind legs and reach 
his lunch. 



woods and release your catch without 
harm. 

3- Gophers go for food 

If you’re in gopher country, you 
know these small ground squirrels 
“go fer" roots, fruits, seeds and 
leafy garden vegetation. Their fa- 
vorite food-hunting sport is digging 
up recently planted vegetable seeds. 
They seem to like sweet com best. 

Control measures include the use 
of poisoned bait. If you expect to 
use this tricky stuff, you'll be wise 
to talk to your local agricultural ex- 
tension service personnel (state col- 
lege of agriculture people) for 
advice on handling. When correctly 
distributed* there is tittle hazard 
to beneficial wildlife or livestock. 

Ground squirrels can be gassed 
with calcium cyanide, but this, too, 
is a highly dangerous substance and 
should be used only with extreme 
caution. It releases deadly hydro- 
cyanic acid into their burrows (upon 
contact with air ^ and that's a jiower- 
ful gas. 

Trapping is your safest method 
for eliminating ground squirrels. 
Either No, 0 steel traps or regular 
wooden -based rat traps can be placed 
in shallow pits near burrow en- 
trances, Lure your victim to the 
traps by sprinkling small amounts 
of grain on the thin layer of dirt 
covering the tamp trigger. 

4, The masked villain 

Raccoons come, all dressed for the 
part, as they make like robbers anti 
steal from your growing garden. 
Their black, eye-mask faces may 
make them look cute, but they can 
make fast work of eliminating your 
garden goodies. They like corn, es- 
pecially when the ears are in the 
milk stage. 

Raccoons are easy to catch with 
traps that don’t kill. However, if 
you want to go after them with a 
vengeance you can use No. 2 doubte- 
coil-spring fox traps. Several kinds 
of “sets" are successfully used, but 
the “dirt hole” is probably the best. 

Set the trap about a M> inch below 
the ground, one or two feet from the 
side of a coon trail alongside the 
garden. Cover lightly with sifted 
soil. Cover the trap pan with a piece 
of tissue or canvas to prevent dirt 
from getting under it and locking it 
open. Dig a small hole about li inches 
deep anti 3 inches across at a slant 
just behind the trap. Raccoons are 
attracted to such a set by the use of 
si gland lure in the dirt hole in winter 
and early spring and by the use of a 
food lure the rest of the year. Both 
lures are available from trapping 
equipment suppliers. 

You can also try using a steel - 

as 
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case live-trap,, baiting it with some 
freshly cut corn. If your coons are 
familiar with human scent, you may 
catch the culprit this way. In his 
trap, transport him far enough away 
so that when you release him. Un- 
harmed, he'll have to find someone 
else's garden to plunder. 

Ordinary fencing will not keep 
raccoons from your garden. If they 
can't go under it or through it, 
they'll wiggle themselves over it. 
However, since raccoons prefer late 
lunches- — in the dark — you can some- 
times deter them by hanging some 




Mela l Hava hart traps come In sixes that 
will ac com mod ate anything! from a mouse 
to a lqx r For a free booklet on humane trap- 
ping, write; Atlcoek Manufacturing Co., 
Norlh Water St., Ossining. M.Y. 1Q&62. 



lights around the garden. The more 
movement the lights have, the bet- 
ter, but don’t count on this method 
for 100-pereent success. 

Oil of mustard is obnoxious to 
animals — as well as to moat garden- 
ers, If you can stand the stuff, you 
can mix one ounce of oil of mustard 
and one ounce of household deter- 
gent with one gallon of water. Spray 
applications at three-day intervals 
may be necessary to stop persistent 
raccoon raids. Don't spray directly 
on sweet corn ears, but treat the 
ground around the stalks late in the 
evening. 

5. Opossums aren't choosy 

Opossums will eat practically any- 
thing, If they're plaguing your gar- 
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Bugged by bugs? Here 
are helpful tips on 
how to keep them away 

The following information was 
compiled iby the U S. Department 
of Agriculture and includes many 
simple home remedies that can be 
used to keep harmful insects out of 
your garden. 

Plants that help plants: Intermix- 
ing certain plants with your garden 
vegetables, called interplanting, 
can help eliminate many varieties 
of pests. 

■ Marigolds rid the soil of nema- 
todes and Mexican bean beetles. 
Grow them where tomatoes and 
eggplant are to be planted the 
next year. Because the poison that 
kills these pests is produced in the 
roots of marigolds and released 
slowly into the soil, its best effects 
may not show up the first year. 

■ Nasturtiums deter aphids, 
squash bugs and pumpkin beetles. 
Grow them between vegetable 
rows and around fruit trees, 

■ Rosemary wards off the cab- 
bage moth, bean beetles and car- 
rot fly. Plant it around the borders 
of your vegetable garden. 

• Sage deters the cabbage moth 
and carrot fly. Plant if with rose- 
mary, cabbage and carrots, but 
keep it away from cucumbers. 

* Chives help to keep Japanese 
beetles away from raspberries and 
grapevines. 

■ Onions repel most pests, can be 
planted in and around your garden. 

■ Mint deters the white cabbage 
moth and ants. Plant it alongside 
cabbages and other members of 
the cabbage family. 

■ Soybeans shield corn from 
chinch bugs. Plant them in alter- 
nate rows with corn, 

■ Garlic repels aphids as effec- 
tively as a strong garlic breath 
does humans. Plant garlic cloves 
near cabbages and fruit trees. 
Homemada Insecticides; Many 
common household items can be 
used effectively in the battle 
against bugs. Here are a tew: 

■ A strong soap-and- water soli> 
tion sprayed on plants wifi rid them 
of aphids and mites. 

■ Garlic oil spray wifi fight off 
onion flies, aphids, thrips and the 
ermine moth. Onion and chive 
sprays arg also effective against 
the same pests, (A spray can be 
made up by chopping or grinding 
these into fine particles, mixing 
with water, then straining out the 
particles to form a clear solution.) 

■ Mineral oil applied to corn silk 

(PSeasz for* ro pane £2 P 



den, you'll have to trap them. 
Repellents seem to have little effect 
on these night prowlers, No. IVa or 
No, 2 steel traps* sot in natural or 
artificial openings ih their den areas, 
will "stop them in their tracks.' 1 For 
bait, use meat scraps, fish or moist 
dog food. 

6, Pets can be pasts, too 

Ordinary domestic animals can 
wreak havoc in your garden when the 
neighbor's pooch chases your cat 
through your pumpkin patch. Con- 
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ItfURE THROUGH SAIT 

SCREW EYES* COMPARTMENT 

Simple box trap for rabbi is and other small 
animals can bo made from scrap wood, 



trol? Probably a strong fence* or 
maybe a permanent leash for both of 
the villairta. 

7. Would you believe turtles? 

Box turtles thrive on tomatoes, 
especially those found lying directly 
on the ground. You can foil this 
mobile-homed nomad of nature by 
driving four or five- foot stakes 
alongside tomato plants and then 
carefully tying the plants up to keep 
the tomatoes off the ground. A to- 
mato-climbing box turtle is a rarity, 
even in today's times of advanced 
technology. 

8. Scaring away squirrels 

Red and gray squirrels have been 

fAfgage turn j a gap* gg? 1 
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Making little slides look big 



Slip your slides into (his pocket-size 
viewer, peer into the eyepiece — and 
stand back’ The mini viewer gives 5X 
mag ni Neal ion and has a built-in light 
source, Result: A 35-mm glide looks like 
an 8x10 blowup held 14 inches away. It 
uses two C cells, is $6. Kail Corp., 2036 
Broadway, Santa Monica, Cali!. 90404. 



Anyone for bedroom lent rakes? 



Latest in tour- poster bads is (his one 
with living (plastic if you prefer) birch 
trees for posts, Either way, Ihe price is 
the same, only with plastic you won't 
have to rake loaves of! the down quilt 
ovgry fall. HOC per "post," plus $500 
lor the bed. Abraham & Straus, Fulton 
Ave. and Hoyl Sl„ Brooklyn. N,Y, 11201 





Fuel tank for foreign diesels 



Diesels are a pleasure— bul also a pain when you wheel Into a service sta- 
tion and find no fuel, Now there's a 25-gallon auxiliary tank of tough molded 
polyethylene you cart install in a Mercedes or Peugeot trunk in an hour. 
The 20-pound unit tucks away forward of the rear axle for good weight dis- 
tribution and fills from Inside the trunk- Cep end vent are tied Into existing 
systems to preveni spills or leaking fumes. II ope rales with a manual valve, 
SI 49 Barton Industries. Box 415. Oakland, Ore. 97452 



Seal metal seams 
with tough cement 

Grads, pits and leaky 
seams in melal gutters, 
flonp i assure drains, wa- 
tering pans, slorm-window 
frames and the like can 
be UHed and sealed with 
a water-based cement 
The compound. Elmer's 
Metal Mender, makes a 
tough. Hcxiblc bond lo 
most metals Including 
Iron, sieel. brass, copper, 
galvanized melal, Hn and 
aluminum. It's fasl-drying, 
spreads easily, can be 
sanded, pa in led, Borden 
Chemical, 180 East Broad 
Si.. Columbus, Oh<o 43215. 



Plain and fancy "Hold-a-Cair 

When the call is for someone else, press Ihe builon, hung up and alert tho 
recipient. The party being called picks up the nearest phone and "hold" is 
released. No racing around with phones ofl the hook aid back to hang up. 
A "music-on-hold" option is available So soothe "holders." Single-line hold 
costs £20. Rampart Sales Co.. Box 11159, Chicago, 111. 6061 1. 






How to find the best spot for 




by Anthony FL Curtis 



Phalo& Ejy fhe author 




Interesting CB inslallnlionE include center-mounted sot 
wlih telephone-type handsel hooked handily over rim of 
dashboard padding {top): small set hidden In the 
glove compartment (above) to elude thieves (but don't 
leave a telltale microphone clip nearby as a tip-off: 
this mike is magnetically mounted): small set in 
shift-lever notch (right) of mini-buck (but make sure 
you still have room to ehift)* 
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your car's CB 

— plus easy installation hints 





B ig Bopper, a Pennsylvania CRer 
whose wife goes by the name of 
Chantilly Lace, goofed when he 
mounted a Citizens Band radio in his 
car. Figuring his wife would like to 
talk on the radio from her aide of the 
front seat, he placed the set under 
the dash on the jiassenRer side. But 
one snowy day last winter, when Bop- 
per was driving alone, he reached 
over to twist the channel selector and 
didn't see a car blocking his way. 
There was just time to avoid it by 
skidding to a stop against a hillside 
— and losing a tooth on the steering 
wheel 

The moral? Safety and conve- 
nience, in that, order, are the main 
considerations when you* re placing a 
CR transceiver in your car. The set 
has to be where you can operate It 
without looking away from the high- 
way, and where you won’t bang your 
head or knees on it when getting in 
and out or in a sudden stop. But since 
safety usually means making life 




Mourn your set where the driver can reach 
ft, as in homemade, overhead-van console, 
(left), or under dash near center (other 
photos here). Where both a scanner 
and a CB set are used {upper left), CB 
should be near driver, since its controls 
need more attention, Microphone hangers 
can be attached lo CB sets mounling 
bracket, as shown above, or wherever else 
on dash you Und convenient (upper right), 
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To protect your set, you can mount ii 
Jn a sturdy, strongly installed 
locking device (above). Use cardboard 
to protect it against scratches 
during installation {below and above}, 
and cover exposed; metal parts of your 
antenna with clear nail polish to 
prevent weather damage (righl). 





convenient for the driver, there’s lit- 
tle conflict between the two goals. 

Wide choice of locations 

Mobile radios have been mounted 
in every conceivable corner of a car. 
For example : 

■ Behind the front seat in the rear 
passenger compartment- 

■ Sitting loosely on the seat or dash. 

■ Tn the glove compartment. 

■ Under the front seats. 

■ Between driver and front passen- 
ger seats, 

■ Above the windshield* 

■ Above, on, in or under the dash- 
board. 

■ On the transmission hump. 



Let's compare them, one by one. 

In the rear-seat area might be a 
good location in a chauff cured limou- 
sine, where only the passengers would 
use the set. If the driver is going to 
use it, though, a radio mounted in 
back: of the seat, with the microphone 
cord snaked around to the front, may 
look classy, but it can hardly be safe 
when you turn around to change 
channels. 

Unattached radios sitting on the 
front seat, tunnel hump or dash will 
slip around as you maneuver the car 
or adjust the radio controls. Such 
units can distract the driver and pos- 
sibly become flying hazards in a panic 
stop or collision. 



"Invisible" locations in the glove 
compartment or under the seat are 
awkward for the driver to reach, as 
Big Hopper found out. They're not 
that theftproof, either, since thieves 
can guess there's a CB somewhere as 
lung as you leave your antenna on the 
car. 

Between the front sentH + all con- 
trols are easily within the driver's 
reach — but since he can’t see the dial 
without twisting half-way around in 
his seat, he'll have to select channels 
by counting the clicks. I It might help 
to cement markers of different shapes 
at the most commonly used channel 
positions,.) 

Above the windshield is where 
you find many CB sets in vans or 
trucks fears usually lack sufficient 
headroom for this). This is actually 
n variant of a dashboard mounting; 
it turns the over-windshield area into 
a second dash. 

Both driver and passenger can have 
easy access to an overhead set, de- 
pending on how far across the car 
you put it. And if you don't want to 

(P(eas& rpm ‘p page ?.35J 



Where to get your 
CB s 12-volt power 

Belore looking for a power source 
lor your mobile CB, consider wheth- 
er you want lo use a circuit that's 
always on (so the set is always 
available, should an emergency 
arise}, or one (hat's switched off 
when you turn off Ihe ignition {so 
there's no chance of accidenipl bat- 
tery drain if you leave the set on. 
and to prevent unauthorized use). 

Both kinds of circuits are avail- 
able under the dash and a( (he fuse 
block (which may be under the 
dash, or (ho firewalk or in Ihe en- 
gine compartment), 

Unless it's hard to reach, the fuse 
block is your best power source be- 
cause II lots you wire your sat lo 
Ihe battery side of the fuse where 
it won't add to the load ihe car's 
fuse is already carrying (your set 
has Its own fuse, either on its back 
panel or in its power cord). A ring, 
spade or hook-tongue connector 
soldered or crimped lo your power 
cord wifi help you make a solid, 
secure connection to the fuse 
block; if its wires are buried, you 
can also posh ihe longue ol a 
spade leg jnio the clip thal holds 
the fuse. 

Maka sure your polar! ly is cor- 
rect: Hot wire (usually red} lo the 
positive (+) sido of the line, 
ground wire (usually black) to the 
negative ( — ) side— even II the car's 
ground is positive. II your car has 
positive ground, you may also have 
to insulate your CB set from Its 
mourning bracket. 



90 



POPULAR MECHANICS 




et 




NOW 



Built-in lender flasher 

When you have to pull over to Ihe side of the 
road and need a warning blinker, just flip a switch 
and a rotating flasher pops out from its races sod 
housing In Ihe left rear fender. Inventor is Rudolf 
Hoeger, who exhibited it at a recent Inventors' 
fair in Mu ram berg. West Germany, 



Slinky sloop is remote-controlled 

Claimed to be the world's tastes! sailboat, Britain's strange- 
looking Crossbow carries no deck crew. Instead, Ihe hybrid 
Craft has an outrigger pod from which Crewmen handle the tiller 
and some BSD square feet of sail re mote I y. The ES-Fool boat is 
20 inches wrde. has hit speeds up to 31.9 knoi& (36 mph). 




Bicycle totes 
for kids or coffee 

Wilh a trend to bike travel, 
manufacturers were bound to 
find batter ways to carry ex- 
tra passengers and gear than 
by expanding a pedal-push- 
er's ove rat uf fed backpack. For 
carrying small folk, there's a 
plastic seal fie ft J with arm 
and footrests and safety belt. 
“Tote -A long" slides onto a 
baggage rack (Included) and 
snap-locks in place. Huffman 
Mfg„ Go.. Box 1204, Dayton, 
Ohio 45401. A yoka-mountad 
tote for items like hoi or cold 
drinks and lunch is the plas- 
tic "Kopek 1 ' with a lockable 
top {below). Price is $9.95 
from Michael Anthony, Box 
1266. Burbank, Calif. 9T507. 




Putting the arm on big outboards 



A rugged metal “ifft" lever 19 inches long comes 
bolted to an extendible motor shroud gripper that 
fits almost any ojlboarcf motor. The long handle, 
with nonslip grip, provides enough leverage so 
woman and children can raise even Ihe biggest, 
heaviest outboards from a comfortable standing 
position, with minimum effort and strain. Pries is 
about $20. It’s called "Motor Lift." Olson indus- 
tries, Box 2520, Sarasota, Fla, 33578. 
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O ver whelming] >\ owners of both new Ch 17 fi- 
ler compacts go for station wagons. Our 
survey finds a surprising 48,8- percent wagon 
population anions Plymouth Volare owners; 
83.fi percent in the Dodge Aspen line. 

Why mo many wagons? 

1 "We need a station wagon," says a New 
York housewife. M bees use we have two homes 
— summer and winter. The Volare wanton does 
a good job both for passengers and luggage.” 
Adds a Memphis Aspen owner: "We needed 
and wanted a smaller station wagon. The Aspen 
was exactly what we were looking for in terms 
of size, price, handling ease and comfort,” 
Styling also played a hand, A Delaware busi- 
nessman: "It looks real — like a small big wag- 
on,” 

A North Carolina retiree; "The Aspen I wag- 
on] is more car for the price than l have ever 
seem The room is unbelievable, and options are 
unlimited. Chrysler Corp, cars cannot be beat, 
as illustrated by their 13-month, no-mileagc- 
limit warranty, The Aspen is another example 
of a Chrysler Corp. winner!" 

Another astonishing percentage figure 
popped up in the engine compartment. No 
fewer than 73,9 percent of Aspen owners bought 
the long-lived, 225-u.i.d. Slant Nix, as did a re- 
sounding 64,0 percent of Volare owners. 

Yet economy was not the major conflitlertt- 



Th* dfily other U.S, 
wngOm in Ihta |iif 
and price class is 
Ihift AMC SpOrtibOul. 



Mbit Owners pniftV 
MoPar *trvk«; many 
are long-lime buyer* 
oi Chrysler product*. 



turn in choosing the Six. Apparently owners 
were looking for that much-advertised, very 
reasonable balance of size, economy, perfor- 
mance, comfort, handling, option availability 
and styling. Overall, it appears that's what 
they got. 

An executive secretary and Aspen wagon 
owner from Mont auk, X.Y., Hums up his choice 
of the Slant Six : “I had a 1973 Dodge Coronet 
wagon with tho Vfi. In looking around for a re- 
placement, [ considered four-cylinder wagons 
too small and eight-cylinder ones too large." 

Reports a Kansas schoolteacher about his 
choice of a Volare wagon with Six: ”1 wanted 
a wagon but not a gas-eater. The Pinto was 
too small, and imported wagons were all too 
expensive. Also, the service department at 
our local Plymouth dealer has always treated 
me well." 



Gig iwilgh here from 
ihs days when every- 
^ one wee ordering 
V&e—Hhe bigger I he 
belter. 



States a Kentucky salesman and Volare own- 
er: "The Six combines good performance and 
pickup with good economy. I'm getting 13 in 
town and about 25 out on the highway.” 

Most owners were satisfied with gas mileage, 
but a few felt it didn’t come up to expectations. 
This was particularly true when owners loaded 
their ears with accessories. Some 23,5 percent 
of Volare owners and 16-7 percent of those with 
Aspens feit they ought to get better fuel econ- 
omy. "Fooled on mileage," groans one Volare 
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driver, and another opines: "EPA ratings are 
a joke — the average driver can't do that well. 11 
{See summary charts for owner and EFA 
mileage comparisons,) 

The tremendous range of options undoubted- 
ly plays a fair role in Aspen/ Volare sales. 
Here's an Tnwa postal employee : ‘Td! always 
driven Cadillacs before- -was used to the pew- ^ 
er options. I found T could get them all on the 
Volare: six- way seat, electric door locks, 

power windows, tilt wheel, cruise control, 
and so forth. So 1 did, and I'm getting twice 
the gas mileage of the Caddy plus having more 
than enough room. 1 ' 

Comfort rates very high in tooth these com- 
pacts, particularly fur front-seat riders. All 
Volare owners HOC percent f and 94.3 percent 
of Aspen drivers graded front-seat comfort 
good to excellent. No other car in recent mem- 
ory has Won such land -sliding praise. And M 
rear-seat-comfort ratings were also quite high, 
with 91.5 and -80.0 percent again making it 
good to excellent in the Volare and Aspen, re- 
spectively. 

Handling and styling top the list of qualities 
owners of both compacts like best, “Handles 
like a dream, easy to park, very good in snow/' 
says a Connecticut housewife. A Vermont parts 
manager i “I watched it being unloaded from 
the carrier, liked my Volare coupe's styling 



Overloading with pow- 
er options, Ihdugri— 
especially thq Si*. — 
produced some grum- 
bles 0 b out ga| m ieaq e 
and performance. 



Never before have we 
reported On a car 
thsl got Ibis ion of 
*car© In ifw cornier! 
department 




SlyJEng gels no had mark* from any owner, but some 
say shallow irunk won’t let grocery bags Stand 
upright. An unusually large percentage of Aspen 
and Volare owners opted for station wagons, many 
moving down from larger Chryslar Corp. wagons, 



PM OWNERS REPORT: 
PLYMOUTH VOLARE AND DODGE ASPEN 



Do Chrysler’s new twins strike 
that fine balance of spaciousness, 
economy, performance 
and looks? 




by Michael Lamm 

WEST COAST EDITOR 
FfcOtOS Ur the fi'-i I her 






With options galore available, 31 B and 260 Vfls make 
gqqd sense, yet Slant Six powers most Aspens and 
Voiares Without many extras, its performance 
and economy a re mo re t ha n adeq ual e ; t>u i when loaded 
— as many are — gas mileage and acceleration sutler. 




New Chrysler compacts use transverse front torsion 
bars. Front end is well isolated from gniiized body. 

A few owners complain of alignment problems, a few 
more grumble about disc- brake squeal but all agree 
Vqlaro and Aspen give fine ride, great handling. 



and color scheme, drove it and found it han- 
dies extremely well — very smooth running/' 
Chrysler ^ uting * From a Milwaukee insurance clerk: "Ex- 
n«w typft oi irnninra* cel lent handling. Our Aspen holds the road 
lonJon ban in ih* ^ beautifully, takes turns readily, fantastic to 
Aip*n and Vdi*r*. ft tcer and park." An Iowa student: “Handles, 
drives, and feels like n big car/ 1 A Michigan 
maintenance worker who drives an Aspen 
coupe with the Six : “Good acceleration if it’s 
wound out properly/' 

A Colorado highway construction truck driv- 
er bought two Aapen coupes — one for himself 
and one for his wife. Hia ear has the 235-cd.d* 
Six; his wife's the 360-c.i.d, V8. He has some 
interesting comparisjons, ‘Tm not satisfied 
with the driving or riding qualities of the 
Six, 1 ' he says, "‘hut perfection is the word for 
the wife's 3GQ Vft, Workmanship, too, is better 
on the SbO. It's a good likeness of a Cadillac, 
The Six feels harder to drive, and its seats 
slope back too far. Fd rate the Six as good, the 
Y8 as excellent" 

Workmanship ranks a little higher on the 
Volume than the Aspen — about five percentage 
points. Here are typical comments. "Dodge 
workmanship is better than on many Chrysler 
Gorp. autos, but it’s still not up to Japanese, 
European, or even Ford quality/’ — Colorado 
Springs police sergeant, “Despite minor carb 
problems and greasy fingerprints ituside. I'd 
workmanship rai cm r& ^ e workmanship excellent/’ — New York 

hill aO-ftO, many com- . . , 

pialms centering ► claims manager, “Average — l m unhappy 
on d*al«r preparation. with several areas of paint and body work/’ 
— New York retiree, "Workman ship may he 
close to excellent: I found only a few things 
that had to be fixed, like a molding and a new 
scat- belt retractor/’ 

Dealer service runs neck and neck for both 
cars, with 5b to 62 percent rating it good or 
better. Very few owners do their own mechan- 
ical repairs, especially since all Aapens and 
Vi dares are still under the one-year/ unlimited- 
miles warranty. Owner comments about dealer 
service run something like this: 

“Dealer usually corrects all defects without 
complaint. Service is usually excellent but 
slow/’ — Tennessee commerce director. “My 
dealer’s service department is the main reason 
I continue to buy Dodges/ 1 — Michigan retiree. 
"Dodge dealer is very courteous and coopera- 
tive/’ — Indiana retiree. “Best service I’ve ever 
had ; they even gave me a free loaner/’ — Mich* 
igan county employee. 



Summary of 1976 Plymouth Volare Owners Reports* 



Tofol miles driven .,,141,171 

Avtraqr mile? per gallon; 

Z35-tu.-in. Bi-P 

In town [IfA, 17 manual) 16-2 

Long trips [EPA, 32 mongel | 76.3 
3 IS. eg. -in, VI 

In i oi* R | EPA. l b monuotl 17,1 
Lonq trip? [EPA, 71 manual] \72 

lady ityln! 

Station waqem 48. B%, 

Two-door coup* 31.4 

Four-door sedan, ...JV.B 

ifies, In above can: 

S-tu.-Sn Slant & *4,0% 



JllUcu.-ln. V| 


33-7 


liU cu-.-lo. V| 


3 3 


Truiifliliileni: 


Autamafk 


as.n 


Four-speed overdrive 


4.4 


Three- speed manuol 


4.7 



Why did you thoew the V-oiare? 

Size 41 -4% 



“Pprcitltogw might no! equal JDQ% due 



EtOnornr 25.4 

Styling . . H4 

Pall PI rmci u.th O.ipfiriCflC* 15.4 

Specific MB*;: 

Handlirq . . 51.3% 

Btlyiiiq 41.3 

Ride 37.5 

Comfort ... . 12.5 

Econamy . 25.3 

Specific dlilJkei: 

Mileage lower than *ipecterf 33.37* 
Sloppy workmanship ..IS.S 

Noisy b-rolpr 6.4 

Rattles 7.4 

What eh a age 5 would you Uke? 

Belter qot mileaqe 3 2'/* 

More trunk space ... i-t 

Belter mgrerinlt , 5.6 

Bigger suit visdri 4 1 

Dealer told pulley: 

Good 1o escellent 71,5% 

Average to poor 37.1 



rounding nr irsuHiclerr data. 



Dealer service attitude: 



Good to escol lent 
Average to poor .... 


»■>% 


Nad any mechaelqol trouble? 
Tei 

Mo 


:SS % 


Who* type of trouble? 

Carburetor 

Brakes 

Electrkol 

Front-cmd plignspent 


■Si* 

4.5 

T5 


Did you repair It yourself? 

No 

y« 


57.7% 

3.3 


Dealer repairs utlsfsctery? 
V*i 

Mg 


*5.7% 

.34.1 


Workmanship opinion: 
Good to *ic*JJirt 
Average Id pear 


M-6% 

444 



Cantor f opinion r 

Print i*at, goad to excellent 100.0% 
FfOiil seat, avergge to poor 0.0 
Rear seat, good +o excellent 51.5 
Rear seat, average Td poor B.5 



Number of vehicles owned: 



Valor* only 
Twg cars 
Tfiree ton 
Four or more can 


57.0% 

34.0 

59 

1.3 


Mokes of Other cars owned: 

Plymouth . . 


34.4% 


Chrysler 


14.7 


Purd 


. IJ.f 


Ago d Isfrl button of ewteni 

EM years 

3D- 44 yeon 

66 and pv*r 


14.1% 

43.1 

40.4 



Would you buy oust her Volar* T 

Vej 7 fi..i% 

Na .11.2 



M 



POPULAR MECHANICS 




“The local dealer is all right hut 1 live in a 
small town," says an Alabama pulpwond yard 
supervisor, “and I know all the mechanics 
personally. The best mechanics won't work 
for any dealer— they’ re the independents. Yet 
the nature of business here dictates that 
small-town dealers have to do a food job. I’ve 
never had any trouble getting adjustments 
made," 

What are some of the major complaints 
of Aspen and Volare owners? 

"Squealing brakes — and they say they can't 
fix this/' groans a New York machinist, and 
he's not alone. "Gas mileage on this six-cyl- 
inder, four-door sedan Aspen is not up to my 
expectation," grumbles a retired Floridian. 
"Gasoline spills out on side of car when fill- 
ing," griper a Louisiana bank examiner. 

An Illinois restaurateur: "Brakes squeal, 
engine races, rear door out of line,, hard to 
start at times, otherwise okay," A Wisconsin 
building inspector: "The trunk is so shallow 
I can't get a case of beer into it," Florida soil 
packager: "I've found poor workmanship* poor 
trunk design in coupe, short rear-seat leg- 
room/* 

In fairness, “no complaints" and "no 
changes" came in for very high percentages — 
no lower than 20 percent in any category in 
either car. That's pretty unusual, and it does 
merit mention. Perhaps this Colorado psychol- 
ogist's statement can balance some of the fore- 
going complaints. He writes, "I have no gripes, 
really. The car was delivered beautifully. Only 
one electrical short in the dash lights. I had no 
list of complaints for the dealer. It's never hap- 
pened with any new car I bought before/’ 

Specific praises for the two cars were plenti- 
ful and hearty. 

“I was first to buy a Volare in this county. 
I think it's the best car produced in years. 
Should have been on the market long ago." — 
North Carolina veteran. 

"My Aspen Premier coupe ha? a good design, 
s povty looks, comfortable ride, and the reclin- 
ing seats are great/'— Milwaukee city em- 
ployee, 

“Good fit and finish, fine upholstery, com- 
fortable ride, fast piekup T very neat appear- 
ance and good styling/'— Wisconsin retiree. 

“Best handling machine on slick roads that 
I've ever driven."— Wisconsin electrician. 

“lam pleased to have a compact with power 



SmilMown wrvlci li 
- Almost alwuyt belter 
Itwn thm lound In 
lArgar cilia*. Thai's 
b*Cfuie mHchaotca 
ertnn know their 
Customer* personally. 



Hare's a 9 ci o cl Ides 
(Or all car makin— 
ell hough tome do pro- ► 
wide extra space in 
the fuse hoi. 

Lot of nolu afroul 
naj»y Irwtl discs — 
SGmathing owner* 
hive to live with. 



That’s lor tore— 

Chrysler could have 
used this- Shot In the 
^ arm quite a while ago. 

Hot nearly so many ^ 
people complained 
about price this time. 
Maybe the public IS 
•gelling used lo 
today's slicker*. 



steering and power brakes plus a gas-aaving 
engine. It's just a wonderful car." — Georgia 
librarian, 

Volare owners tend to be younger than Aspen 
owners. Most people who buy Aspens are over 
50 whereas the spread among Volare owners 
leans slightly toward the 30 to 49 age group, 
Even ho, when finely broken dewn, Volare-s ap- 
peal amazingly equally to all age groups — more 
so than most cars. 

What changes do owners suggest? Aa men- 
tioned, a sizable percentage said they like their 
cars just as they are. Some, though, had con- 
structive thoughts* among them: 

“There are no spare positions in the fuse- 
box for adding a tape player, CB radio and 
other such kinds of equipment. However, the 
access door to the fuse box U very good," — 
Florida office manager, 

“Change the mileage claims; seats lean back 
too far; build a wagon with a tailgate that 
doesn't rattle/' — Alabama HFD carrier. 

“The Aspen needs bigger sun visors. The 
ones on it aren't big enough !o block the sun 
from the driver's or passenger's eyes." — Maine 
paper- mi I! worker, 

“I'd like small side windows instead of the 
full panes. Also rear windows that open. The 
front ashtray ought to be centered more, and it 
would be nice to have a rear ashtray/' — New 
York accountant. 

“There are no front fender liners* so road 
water, slush, and salt comes up off the tires 
behind the headlights. It goes out over the 
front of the lamp? and hood — the sorriest bit 
of engineering I’ve ever seen," — New York re- 
tiree. 

By and Urge, though, 1 must emphasize 
that owners of Aspens and Volare? are very 
happy with their cars. As u Michigan proba- 
tion officer puts it, "We are really pleased 
with our Aspen. It's & terrific car far the 
price; probably the best all-around buy this 
year. It’s a very easy car to handle, with a 
really smooth, stable ride front and rear. 
Plenty of legroom, good mileage* reliable, and 
also, since 1 drive in bad neighborhoods some- 
times, the car doesn't look flashy or expensive 
enough for kids to steal or strip." 1 

This last statement might sound like an un- 
derhanded compliment* but it's genuine and re- 
flects the rather conservative nature of Chry li- 
ter's new pair of compacts, * ** 



Summary of 1976 Dodge Aspen Owners Reports* 



Tefal mil# i driven )n,HO 

Average mil 1 *! p*r galled? 

BS^v-'In. Si* 

1(1 town [E?A 17 rftaftualjl 14, J 

I..M-Q nipt [EPA. 32 manual) 29.1 

Ji*-co.-ln. Vfl 

In town \ EPA 14 manual) IJ.I 

Lang trip# (EPA, 31 manual) 17. [ 

My ityl«: 

Tw a dear coup# ‘11.0% 

Station v™gan 33J 

Four-door sodan 2S.4 

Eiwlntt la above can, 

HS-cu.-rn. Slant i 7J.1% 

3 ll-eu.-ln, V( 24.4 

StO.cu^F A, V| |J 

Trgimiiilaiti; 

Automatic 43.3% 

Fagr-ipocd awaftfriv# 1.4 

ni'ifipttd manual 1.1 

Wily did you Ohk Hi Atptn? 

5ii* .11.4% 

■Farcantagif might nat *g u ol 1 04% dun 



Styling .. 14.4 

Economy . . . 2!J 

Fait Dodgi #cp*rlorc# II.* 

Specific irh.Ei: 

Handling 40.7% 

Styling 3U 

Camlort 13,1 

Rida 2B..0 

Economy 2(1.0 

Specific dIHEkei; 

Milan g# Igwo# than **D#rtod 14.7% 
Sloppy warimanthcp IJ,i 

Rattion .11.4 

Na-ily bfakol 7.4 

Quality sf materia li 7.4 

What would you 1lh*7 

Bottor workmanship 14.6% 

Mar# trunk ipaa* . 7.1 

fid I dc at# aihtray 7,3 

Bettor gat mil-tag# 3,3 

4 mkr tala* policy: 

Goad to **e»ll*nt <A.k%, 



Avirag# la poor 31.4 

Dwal*r 4*rvlen attitude: 

Goad to excellent 41.7%. 

Avcag# ta poor 38.3 

Had any w-t-chanlcal trouble? 

Y#i 57,9% 

Ho „ 42.1 

What type sf 1 twW# 7 
Brake* 17.1% 

Carbureter . (2-4 

Speedometer -cable 10 B 

Whttl alignment S t 

Oil leal* 7.1 

Old you repair It yoarielf? 

Ho 104.4% 

r« 4.4 

Bf-nltr repairs satisfactory 7 

Y« 47.7% 

Ha .,.n.i 

Werkmoiviliip opinion; 

Goad te eseefteni 50-4% 

Av*tqg# to poor . ....... ft .6 



to rounding or iniLtficirnt data. 



Comfort opinion: 

Frpnt id at, gaad la (Kal'inl 44,3% 
Front Mat. am rag# to poor 5.1 
Rtar mol, good to excellent B0. 4 
Rear foot, qveiage to poor . 24.0 



Numb or *f V« hit tot 0*Hl4: 




Aspen only 


B3J% 


two can 


ss.: 


Thru can 


it 


Fpyr or mar* ton 


. O 


Mottl of -other con owned: 




Da ago 


27.4% 


Pl-rmauth 


. 30.4 


Chevrolet 


U,'J 


Chryilfr 


4.3 



Ago- distribution at awoeri: 

15-29 y*a« 19.1% 

KMT yean . 114 

50 end d^er 57.* 

Would you buy another AiftnT 

To* ,...77/77,.. 72. C% 

He +4+ . 37J 
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FIXED 

RANGEFINDER 

MIRfiQR 



photocells 



FtflngofindcMypt auio-tocus syslrm has 

been proposed by some companies, Here, 
matched photocells compare images from 
fixed and pivolFng mirrors. When both 
mirrors are converged on Iho subject, both 
photocells receive identical images, and 
focusing stops. A cam tol lower moves the 
pivoted mirror as the lens focuses in and out. 



PIVOTED 
RANGEFINDER 
MIRROR V , 



RANGEFINDER 
CAM FOLLOWER 



LENS 



V Coming: 

' New cameras 
that focus for you 



by William Kanner 



N ow that cameras have automatic 
exposure control and double- 
exposure prevention, the only thing 
that stands between you and roll 
after rod of technically perfect pic- 
tures is something to tell you when 
you're in sharp focus — or to focus 
for you. 

That may not be an obstacle much 
longer, Honeywell has announced an 
auto-focua system called "Yiaitronic" 
which they claim is so smalt and in- 
ex pensile it's adaptable to virtually 
all van able- for us cameras from Pock- 
et Inatamatscs to expensive reflex 
cameras, or even to movie and TV 
cameras. 

Other auto-focus systems have 
been announced over the years. The 
difference is that Visitronic is actual- 
ly for sale ---not to the public yet, 
but l.o camera manufacturers who 
can incorporate it. into their own 
products. Interested manufacturers 
have to pay Honeywell $1000 for 
even a look at the system, so Honey- 
well isn’t saying yet just how the 
system works, other than that it's 
on an integrated-circuit chip con- 
taining the equivalent of several 
thousand transistors and other com- 
ponents. 

But despite Honey well's silence, 
it’s possible to make & reasonable 



guess as to how the system works 
and how it will affect camera design. 

What the chip docs 

Honeywell's circuit chip senses 
focus, and sends out focus-control 
impulses, but doesn't actually focus 
the lens — that's a mechanical prob- 
lem each camera manufacturer will 
have to work out. Running signal 
lights from such a chip is a far 
easier, simpler process, so you may 
see cameras that not only let you 
focus but tell you whether or not 
you've done it right, before you see 
cameras that actually focus for you. 
And you may see focus-indicating 
cameras offered as a lower-cost al- 
ternative even after self-focusing 
ones arrive. 

How Visitronic senses when an 
image is in focus ia probably based 
on the principle that an in -focus 
image has greater contrast than an 
out-of-focus one. If that's the ca-^e, 
then it must be installed in the light 
path behind the main lens (or behind 
a similar lens synchronised to move 
with it I, One way, shown at the top 
of the facing page, would be to feed 
the cell a portion of a reflex camera's 
viewing-screen image via a beam 
splitter Cancl a relay lens, not shown, 
to refocus the image on the cell); 



another would be to use a beam- 
splitter [n the reflex mirror to beam 
part of the in] age down to a Vbd- 
tronic cell* 

In cameras without reflex viewing, 
a mirror behind the lens could direct 
light to the cell, or the cell itself 
could pop in behind the lens, together 
with extra optics to re focus the 
image from the film's plane to the 
sensing cell 

Visitronic could work on some 
other principle, though. It con id. for 
instance, be a dual cell which signals 
"perfect focus" when both halves re- 
ceive Identical illumination. Then 
the rangefinder arrangement shown 
above could be used. 

In this, two mirrors reflect subject 
images onto two matched photocells. 
When the pivoted mirror turns so 
that it sees the same spot as the 
fixed one, both Light cells register 
alike. Key the moving mirror’s swing 
to the lens's motion as it focuses, and 
matched images on the light cells* 
mean the camera is focused. 

How new is auto-focusing? 

But other approaches have been 
explored and patented over the last 
40-odd years, even if they haven’t 
quite come to production. Since the 
late sixties, patents have been issued 
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— and some prototypes shown— by 
Kodak, Boll & Howell, Canon,, Konica, 
Nikon and Bui ex, among others. 

Some of these systems work by 
sensing contrast, others on the range- 
finder principle shown here, or vari- 
ations of it. Many — especially the 
ra ngefind e r- ty pe aye te m s — proj ect 

beams of light for the focusing sen- 
sors to work from. Those which use 
visible light shut it off just before 
the shutter snaps; others use infra- 
red or ultraviolet light that won't 
register on the film, Kodak once 
patented a contrast-sensing system 
that projected a contrasty grid onto 
the subject [page &G, Dec. 72), and 
Polaroid has patented one which pro- 
jected pulses of sound and sensed the 
return time of their echoes, just 
like sonar (page &2, March 71). The 
latter seemed a bit Buck-Rogersish 
back then, but National Semiconduc- 
tor has just announced a single-chip 
Sonar that could do it easily. 

Using yet a different principle 
Bel! & Howell put a photocell behind 
a translucent screen whose face was 
covered with tiny, molded -in lenses. 
An out-of-focus image projected onto 
this screen w*ou!d shimmer like the 
out-of-focus image on a reflex cam- 
era's microprism screen, making the 
photocell’s output fluctuate. When 
the image was in focus, the photo- 
cell's output would settle down, and 
the camera would stop focusing itself. 

How to shift the focus 

Honeywell makes It Quite dear 
that its chip only provides infor- 
mation about a camera’s state of 
focus; controlling that state ia up to 
the camera manufacturers. 

The obvious answer is to use a 
servomotor to move the lens, just as 
you move it by hand for focusing. 
But that takes a pretty powerful 
motor for many of today's lenses, 
and heavy, powerful batteries to 
boot, A simpler way would be to 
drive the lens with s spring wound 
by the film-advance lever, substi- 
tuting people-power for electricity. 

Rut why move the entire lens? Old, 
inexpensive cameras focused just by 
moving the lens’s front element. 
Why not the back one, which is easier 
for the auto-focus mechanism to 
reach? And some modern lenses, fo- 
cus by moving a few internal ele- 
ments, again a job a light-duty motor 
could handle. 

You don + t even have to move the 
lens at all. Moving the film plane in 
and out wilt du the same job, again 
with a less powerful motor. 

Honeywell has patented still an- 
other idea, a sandwich of three glass! 
wedges between the lens and film 
plane, as shown in the diagram be- 
low. The three form, in effect, a sin- 
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Contrast increases when an image is in focus, so auto-focus cameras could use con- 
trast-sensing cells reading a portion of the foeuslng-sereen image, as shown here. 



gle slab of glass which slows down 
the light, effectively increasing the 
lens-to-film distance. Raising or tow- 
ering the central wedge has the same 
effect as varying the thickness of the 
slab — or the distance from tens to 
film. In other words, moving the slab 
a few* millimeters changes the focus. 
And because it's between the film and 
lens, the system would wterk with in- 
terchangeable-lens cameras, 

(Incidentally, Honeywell's original 
idea was to vibrate the tenter wedge 
rapidly u]3 and down during ex- 
posure, which would stretch the zone 
of the lens's focus—its depth of field. 
Done that way* auto- focusing — and 
focusing itself — would become un- 
necessary. But then you’d be unable 



to pull such trick a as throwing un- 
wanted backgrounds out of focus.) 

What's raally coming? 

Now that auto -foe us is available to 
camera manufacturers, when will it 
be available to you? Vlsitronlc <and 
perhaps other) auto- foe using — and 
certs i n ly foe ua-mri feu f iti g — c-a me raa 
wilt probably be shown this fall at 
Photokina, the big, International 
photographic trade show. Some of 
those prototyjies may be on the mar- 
ket by the spring of next year. With- 
in a year or two at most, you may 
not have to worry about whether or 
not your Christmas pictures are in 
focus. Your camera will assure you 
that they are. * * * 




Moving wedge, in one 

Honeywell patent, varies 
the effective distance 
between the lens and the 
film plane, to change 
focus. Moving Ihewadge 
takes less motor power 
than moving a large Iona 
—and moving it during 
an exposure can increase 
depth of field. 
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Thsy’re rugged, 

but primitive trails 
offer great vistas. 




union Pacific Huilrnji - H gh UintaS .p^ofc 



Howto 
camp away 

from 

campers 

Little-known, unspoiled wilderness 
areas have adventure-away-from-it- 
all appeaf. Many are new additions. 

by Jack Galub 




stores, no trading posts, no souvenir 
stands, no lodges. No neon tights, no 
blare of transistors, no rumble of ex- 
hausts will act as disturbing beacons 

Allowing the way back to camp at 
night. 

Camping the wilderness areas is 
adventurous but not dangerous if you 
are careful and well prepared, Before 
you start out, however, you should be 
certain that you know bow to travel, 
cook and camp with light gear and 
minimum extras, particularly if you 
backpack: that you can navigate by 
map and compass, and that you are 
physically fit, Many of the areas are 
in mountain terrain where your 



heart and lungs have to work harder 
than they do at sea level and where, 
unless you are accustomed to alti- 
tude, you may find you move more 
slowly, 

There are presently over 100 prim- 
itive and wilderness areas that have 
been set aside by the federal govern- 
ment to remain completely wild. 
These national forest categories are 
very similar; the primitive regions 
may eventually he incorporated into 
the wilderness system of the De- 
partment of Agriculture. The terrain 
of all these areas is so rugged that 
experienced wilderness men recom- 
mend you do not hike a lone. A 



PRIMITIVE AREAS 
ViTLDtfiNfcSS AREAS 



M any sportsmen consider wilder- 
ness camping the ultimate out- 
door experience, although fortunately 
not enough people have tried it to 
spoil the sport, There are still a 
number of isolated areas where the 
stillness is broken only by the roar 
of a cascading stream, the snap of a 
branch, the rustle of game. For 
campers who look to the outdoors fur 
solitude , these spots offer a special 
kind of escape. 

When you go in, you go by foot, 
canoe or horse. No trail bikes, no 
four- wheel -drives, no runabouts, no 
recreational vehicles. You pack in 
what you need — there are no general 
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backpack party of at least three pro- 
vides an extra measure of safety iti 
ciifle one member gets hurt, and also 
permits the dividing of community 
equipment and supplies into three or 
more packs. One hiker can carry the 
tent while others can share carrying 
the required food rations and cook- 
ing gear, 

Map and compass can be keys to a 
safe and successful trip. White some 
main trails are marked, signs are 
kept to a minimum and there are none 
as you take side paths or move cross 
country. The Forest Service recom- 
mends that you obtain a map, study 
it, and then plot your progress as you 
go. 

Finding your own way is part of 
the challenge and the satisfaction, 
but basic skills should be learned and 
practiced before you get into the 
wilderness, “We've had people lost 
and wandering around with their 
maps and compasses, not knowing 
how to use them,” one ranger recalls, 
"We' ve also had others who just 
weren't in good enough shape after 
taking it easy all winter. They’d just 
fall apart on some of the mountain 
climbs and have to be carried down/' 
While rangers will assist campers in 
primitive areas in an emergency, 
the general wilderness area attitude 
is, “You’re grown up now, so use 
judgment. Don't push yourself into 
taking unnecessary chances," 

Distances are deceptive out where 
the air is remarkably clear, and 



'Use judgment and don’t 
push yourself into taking 
unnecessary chances’ is advice 
from Forest Service rangers. 



“nearby'' streams, valleys and peaks 
can turn out to be miles way. Moun- 
tain weather can also worsen sud- 
denly with freezing temperatures 
setting in at any time, particularly 
where the wind blows down from 
snow-capped peaks. While cotton 
clothing is lighter, woolens will keep 
you drier and warmer when the 
weather turns chilly, The layer sys- 
tem — with wool or wool-blend shirt, 
sweater and spinnaker shirt or wind- 
breaker — is easier for a backpacker 
to put on or peel off as required rather 
than carry a big expedition- weight 
parka. A head covering can help pre- 
vent loss of body heat, and a fold- 
able hat or easily stowed knit watch 
cap is worth packing. 

For wet weather, a lightweight 
poncho <>r plastic sheet should be 
part of your standard equipment. 
For most areas in summer, a sleep- 
ing hag that is comfortable down to 
25 D F. is suitable when used with a 



Remote lakes, tall pine, 
silent crags provide irue 
solitude, but put primlilve- 
area camper to Ihe lest In 
the High Uinta Mountains of 
Utah. Altitudes from SOQD 
to 13,499 feet and over 250 
lakes for fishing are found 
In section of Ashley and 
Wasatch National Forests. 



Hiking through undergrowth 
of the 1 2 miles where the 
Lmville Gorge encloses 
North Carolina's Linvilie 
River In the Pisgah National 
Forest, a camper finds no 
facilities for overnighting 
but there are spectacular 
crags and rock formations, 
as well as dense foliage 
and 2000-loot elevations. 



Unrivaled fishing in June 
Lake, with Carson Peak in 
the background, is one of 
the many attractions of the 
Minarets Wilderness Area 
in the high country east of 
Sierra crest in the Inyo 
and Sierra National Forests 
of California. Altitudes 
range from 7000 to 14,000 
feet, while temperatures 
vary from 85" lo — F. 
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sleeping pud. f’hcn>se medium- weight 
hiking fthoest that are well broken in 
unci com f»r table. 

Meals should be planned around 
bank, easily prepared, dehydrated 
high-energy ramp foods. Canned and 
bottled foods are usually ton heavy 
to park in comfortably. Repackage 
boxed. .sugar, rereul and dry milk in 
plastic bags. Water can be a problem ; 
you should carry water-purification 
tablets when you camp back-country. 

Your backpack seems to add 
weight the farther you hike and it is 
important to eliminate nonessential a. 
Don’t carry a rifle unless you are ex- 
pressly out for game during the 
hunting season. Instead of an ax. 
carry a good pocketknife or belt 
knife and a lightweight saw. Fire- 
wood is scarce in many wilderness 
and primitive areas; of course, only 
dead wood should be used for warm- 
ing and cooking fires. Small pack 
stoves are a much better choice. 

District rangers estimate that an 
average stay in a wilderness like 
Utah’s High Uintaa Primitive Area 
is about five days, and note that the 
amount of litter that can build up 
during those periods is enormous. 
The Purest Service encourages a 
“Pack it in — pack it out plus five i ex- 
tra pieces of trash f” policy. All un- 
used foodstuffs should be burned 
along with their Wrappers ajut till- 



' Pack it in — 
pack it out plus live 
(extra pieces of trash)" is 
the recommended policy. 



foil. What doesn't burn to a crisp 
should be carried back out. 

Thorn are almost no toilet facil- 
ities in the back country, so spots 
well away from lakes, streams and 
trails should be used. Dig a shallow 
six-inch hole in the top layer of soil 
and then cover the hole with aod. 
Similarly, do not use soap or deter- 
gents near streams and lakes. Use a 
container to carry water for washing 
or shaving. 

You will want to carry a camera 
and film, but choose a small light 
pocket-size model unless you are a 
professional photographer. Small 
flashlight, matches In waterproof 
container and first-aid kit also rate 
as essentials. Insect reijellent may 
not be necessary for the area you 
choose, but it's better not to take a 
chance. Pack along some of the brand 
that works best for you, 

Every area differs somewhat, so it 
is best to inquire ahead of time about 
a camping region that interests you. 
Here are a number of examples: 

■ fPfeas h Ju/.n Ip PQff) 



Wilderness in the High Uintas Primitive Area 



C onsidered art ideal example of 
what a wilderness can be — re- 
mote bosiuitilul unspoiled, challenging 
and little-known — (he High Uinlas Prim- 
itive Area In northeast uiah stretches 
lor 243.957 acres Up over the back- 
bone of ihe Uinta Mountains and down 
into I he Wasatch and Ashley National 
Forests This mountain tango, g cog ad 
and carved by at least three tee ages, 
runs east-west instead of Ihe usual 
north-south 

The slow-moving, grinding tee 
masses loft behind thousands of high 
glacial takes — probably only NASA 
Landsat satellite lapes show just how 
many. Campers are dwarfed by huge 
fock, Crags and spires, natural slcme 
amphitheaters ridges canyons mesas 
and icy streams that are born above 
13,000 feet on high snow-covered 
peaks. 

The Forest Service has- a number Ot 
entry po'nts where you can check in 
with a district ranger for maps and 
latest weather and terrain reports. An 
easy entry point Is Kamas, SO miles 
east Of Saft Lake City. Mile-long Mir- 
ror Lake and surrounding campsites, 
meadows and streams make it popu- 
lar, and mare are 78 smaller lakes 
within a radius of six miles. Though 
considered "family country. 1 ’ there 
have been mountain-climbing fatalities 
in the vicinity, and the First day can 
be well spent lounging, plotting traits 
on area maps and becoming accli- 
mated to the lO.OOO-IOot altitude. 

District ranger Steve Scott suggests 
newcomers pack along sections of 
the well-marked Hrghline Trail which 
winds 56 miles through the mountains 
to Ihe Henry's Fork entry point in 
Wyoming Flan to cover no more than 
two miles .in hour when packing at 




these altitudes^ temperatures range 
from a high of 70 F down to SO 1 - at 
night and you'll need snow shoes until 
mid- July For HU FA hiking, figure 
you’ll burn 5000 to 6000 calories 9 
day and should pack in a dry weight 
of at least 1t^ pounds et high-energy 
lo-od for each day of eamprng, A light 
pack rod can land brook, rainbow and 
cutthroat trout or arctic grayling. 

While rangers do all they can. there 
are places in lha HU PA where a camp- 
er in trouble can he taken out only 
by helicopter — a chant 1 / and expen- 
sive way to end a holiday Careful 
preplanning is importanl. Far H'gh 
Uintas inlormatron. contact the ranger 
di-Slriei at Duchesne, Kamas, Dutch 
John, Roosevelt or Vernal, Utah: or 
Evanston or Mountain View. Wyo 
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POPULAR MECHANICS 



IT'S NEW 



NOW 




Serve 'em up 



Now you can practice tannis in the game room with a plug-in machine 
thai tosses the balls el you, The "Serves-U-Righi ' holds 28 balls and 
tosses one every live seconds lor distances of 12 to 16 teat. You dnve 
them mlo a 7-loot-square nylon net. The price is S6S.95. Omnltec Corp.„ 
EJ505 Tanglewood Square., Chagrm Falls. Ohio 44022. 



Sticky decor to cheer you up 

Brighten up Ihe chi Id ten's room, I he bath, 
kitchen — even flowerpots, raincoats or the 
shopping car — with self-sticking mushrooms,, 
butterflies, (lowers end funny animals in 
cheery colors and patterns. "Rickie Tfekie 
Stickles" are water-resistant, but they can be 
peeled olf any hard or painted surface as 
readily as they are stuck on. From 3M Cen- 
ter, St. Paul, Minn. 55101, 





Motor- driven 
skateboard 

A l-hp motor is said to 
drive Ihe skateboard et 
!e([ al a brisk 17 mph, The 
power pack's output as 
controlled by a radio 
iransmiitor, shown In the 
righl hand of the unit’s 
inventor— Donald Monaco 
ol Modesto, Calif. The 
skateboard was exhibited 
recenify at Ihe 16th an- 
nual Long Beaqh Custom 
Car and Motorcycle Show, 
where the owner demon- 
si rated its speed and ma- 
neuverability, as well as Us 
unusually precise control 
responses. 



Sinus soother 

Welder’s hood 7 Wrong, U's en eleclric sinus heat 
mask that operates moi&l or dry to ease heed pain. 
An eye slit allows wearer to work while using it— 
either tor sinus relief, or (ust as a refreshing hoi 
pack. Essex international, Belton, S.C, 29627. 




No more listening in' 

Two tiny integrated circuits in 
what looks like an ordinary tola- 
phone extension plug automati- 
cally cut out any other phone on 
the same line — thus assuring 
complete privacy when oilher 
phone is in use, Known as "Phono 
Guard," the device costs $7.95 
from Viking Electronics. Inc,, 406 
Second St., Hudson, Wl$- 54016. 
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Come on in and 
join, the thousands 
ol families SNal are 
bealing the heat — 
and those long 
sweltering drives 
hj Ihe beach— 
with abovegratutd 
pool* in tiwiT owe 
back yards/ / / / 










I nvest a few days this summer and bring a piece of the 
ocean into your Jjack yard, Above-ground pools are 
dotting lawns all across the country, and with good rea- 
son. Most are small enough to bring home in a station 
wagon, and big enough to keep your family and friends 
wet, happy and coot all summer long. Pool designs are 
pretty much the same, either round or oval, although 
different manufacturers offer a variety of finishes and 
assembly hardware. After you've shopped around, you 
should base your choice on two factors — quality and 
safety. Here are some guidelines: 

Choose your materials 

Select from reputable makers. They will offer guaran- 
tees on fitter tanka and warranties on pool liners, Stay 
away from pools with electro-galvanized steel walls. 
They look all right, but they're not durable. For a good- 
quality, economical pool, look foe roll-formed aluminum 



or hot-dipped, galvanized steel walls. Extruded aluminum 
or steel walls with a copper additive are excellent quality 
but more expensive. Finishing should include a two or 
three-coat paint process with a final bonder izer applica- 
tion, A simple guide to quality is that aluminum pools 
should bo embossed for strength and painted to resist 
corrosion, Steel pools should have corrugated walls, not 
fiat sheeting, If you can't get this kind of information 
from a salesman, watch out. 

Using your head 

The major responsibility for running a safe pool rests 
with the owner who must supervise who goes in and how r 
they act. But there are areas you can't control and here's 
where a good manufacturer should step in to help. Most 
pool ladders can he easily climbed by children who can't 
swim once they get to the other side. When you're not 
around this is a danger. To prevent it* safety ladders 




and you'll be able to 
supervise Iham safety. 

The mo* I common comp Fain I 
about above-ground pools 
is the slork appearance 
Of the Side walla. Good 
landscaping (lower right) 
is the answer. Picture 
your sell (center) 
catching up on your 
daydreams, floating lazily 
under the summer sun. 
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Putting in your pool 




,V ; ■ ■ '• ln-'MI 



1. Rick Ihe right site 

Stay away from overhead obstructions, especially electrical 
linos, A level silo with good drainage is best. 

2. Circling in 

Drive a stake In at ihe center of your site. Use string eg scribe 
a circle two feet larger than your pool size. Note: Avoid areas 
where chemical weed killers have been used. 



5. The sidewinder 

Take my advice and get some help for this step. The one-piece 
steel wad can be as wriggly as an eel. Use 1x2 stakes to keep 
the wall steady while you're fitting II into l he rim, 

6. Straight and narrow 

Get a good, tight assembly on your uprights. They're the back- 
bone that keeps the wall rigid. 



3, Your level best 

Check for level thoroughly. Use a level on lop of a straight 2x4 
to Increase accuracy. Water In ihe pool will be level no matter 
what you do. But if Ihe rim turns out to be uneven, you'll be 
wasting space at one end of the pool that could have been 
filled with water. 

4. The bottom line 

Use temporary stakes between the support pads io keep the 
bottom rim in line as you work. Follow ihe manufacturer's in- 
structions carefully— you're building the foundation for a large 
and extremely heavy amount of water. 



7. The lineup 

Take off your shoes— they'll wreck the liner. Try for no wrinkles 
(you'll get a few anyway) and leave an overlap {check the specs 
for how much] at the top edge of the pool wall. 

8. The roundup 

Make sure you've built up a round cove of earth at the inside 
bottom edge of ihe pool wait. If you don't, the tremendous wa- 
ler pressure may force (he liner under the wall and tear it, 

5. Topping off 

Installing the rim locks up a job well done. 
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were developed. The outside step* 
rind frame are hinge- mounted so they 
tan be swung up off the ground (tut 
of reach. This is good protection 
against a chi]d + a wandering over to 
take a (lip when no adults arc around. 

Safety ladders will nlao help pre- 
vent accidents as swimmers gel in 
and out of the pool because they are 
anchored, usually by two chains, to 
the edge of the pool wall. Most of 
them bear a sign saying NO diving, 
a caution that goes for the rim of the 
pool, too. A ladder without chains is 
likely to tip with the weight of a 
swimmer pulling himself onto the 
step. 

A bad combination 

When electricity and water come 
together, accidents happen, Vou must 
decide how to run the electric cord 
to the pool f don't run the Lawnmower 
ever it ) , but the manufacturer should 
provide built-in protection against 
shock hazards. You can help by using 
a GFCI on the circuit. Another safe- 
guard is to look for a UL-approved 
label. This means that Underwriters 
Laboratories has inspected the elec- 
trical system. Some dealers may show 
you a UL tag on the wire, but that's 
not enough. Make sure the filter 
pump is tagged as well. 

Installation tips 

Most makers provide clear and 
complete installation instructions. A 
typical job is shown here to let you 
know what's involved. Twelve or 15- 
foot jhhiIs can be set up in a day . For 
larger ones you'll need a few friends 
and a weekend, .Select a site that's as 
Hat as possible. Dig down to create a 
level surface if you have to. Freshly 
built-up earth will compress and set- 
tle, causing part of the rim to sink 
with it. Enlist as much help as possi- 
ble when you're fitLing the steel wall 

ipfa iSe I'LiYrr \a 0,7.3 e 1 22 a) 





Sun dome above uses aluminum frames to 
support vinyl that keeps in heat and at- 
tends your swimming season. From Fabri- 
co. 1300 West Exchange, Chicago, III. 
50609. Whirlpool spa (boltcm) from 
American Leisure, 718 N.W. First St, Fort 
Lauderdale, Fla.. Is a unique above-ground 
fiberglass pool with j el-action circulators. 
Salety ladders from Cofeco, 945 Asylum 
Hartford, Conn. 06105, have fold-up slops, 



COMMON 

FOOL 

SIZES 

Rounds 

W 
18' 
tr 
24 r 
27 * 



Ovfti* 

1 2 x 24‘ 
15* £7* 
T5x30 J 
15x41' 







Tamper 


Packing down 
fresh earth 


Shovel 


Removing the god 


Wrench 


Bolling the frame 


Hammer 


Driving rim stakes 


Screwdriver 


Assembling 
the uprights 


Level 1 


Chocking the grade 


Tape meaty re 


Laying out 
the site 


Rake 


Clearing the 
dirt floor 


Masking tape 


Protecting the 
liner rim 


String 


Scribing Ihe circle 


Clothespin* 


Holding liner 
as you go 
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Decorative planter 
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Six 

low-cost 

home 

improvements 

you can make 

yourself 

□ Decorative planter 
for the bath 

□ Laundry center 
for compacts 

□ Charming 
door chimer 

□ Away-from- 
home security 

□ Attractive new 
yard light 

□ A dimmer for 
mood dining 



by Wayne C. Leckey 

HOME AND SHOP EDITOR 



G ninety does wonder* in adding 
a glamorous look to a bathroom. 
If you Eire look! lift for an attractive 
way to display plant*. here p « how it 
tan be done cleverly with a cantile- 
vered plan ter Lb at [ic-Umlly does dou- 
ble duty in supporting the sink. 

Securely lagsrrewed to studs in 
both back and end walk, an open 
frame as ah own at left will give ample 
support for the lavatory while pro- 
viding flanking twin planters for live 
or artificial greens, If artificial, omit 
the metal 1 in era and use 2- inch-thick 
slab* of (tree n Styrofoam to hold your 
greenery. In each case, the planter* 
are fitted with wood bottoms. You 
tan make the boxlike frame from 
common 3 Vin. fir plywood and give it 
a rich, expensive look by covering it 
with wood-grain plastic laminate 
eh as Formica. Uae glue and flat- 
head wood screws to (lafiemble the 
frame. Fancy towel ring* add to the 
overall good looks, The original 
planter was made to support Ameri- 
can-Standard B 20 x 30-itl, Ultra lav- 
atory in marble china finish. 
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Laundry center 





W hen the wa»h is done and you'd like to park your rullabout 
compact washer out of sight you can do it in this kitchen 
"garage/ 1 The built-in not only accommodates the washer ant! 
companion dryer but provides four roomy shelves for storage, 
When closed* good-looking hi fold doors hide it all from view* A 
space-saver stack rack lets you roll and stove the washer under 
the dryer in a 21 -in. space. The lloor-to-ceiling, closet-like 
enclosure ia framed with 2x4 studs and S-in. plasterboard, 
and the freestanding -shelf unit is a simple plywood box open 
front and back. Compact appliances are by Westing house. 



Door chime 




BUTTON SUTTQN 



I f you have been wanting to update that raucous 
door buzzer with a new melodious chime hut 
haven't done so because the thought of electricity 
bothers you, there*s no need to worry* In making 
the switch from old to new. you arc actually dealing 
with low-voltage wiring that’s safe and easy to 
handle. The job requires little more than unhooking 
the existing wires and attaching your new chime, 




The diagram shows how wire* from the front and Door chimes can be con temporary works of art and striking wall ac- 
haok-door buttons go. cents. This Sculpture model by Nutone has silver face lo reflect light. 
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Home security 



10:00 p.m. Kids in bed. Mom 
and Dad watch late movie 
in family room. Rest oi 
house is dark, 




12:30 a,m. Movie is over, 
lights go out in family 
room, on in kitchen where 
Dad has midnight snack. 



12:55 a.m„ Snack's over, 
lights go out in kitchen, 
on in bedroom, Mom and 
Dad are retiring. 



1:30 a , Pi- Junior awakens, 
makes trip to bathroom, 
leaves light on for Dad 
to turn out later. 




Control timer plugs into wall outlet, lamp 
into timer, GE unit turns lamp on/off at 
preset times on ?4-hr repeat cycle. 



W hether you're away on vacation 
or just out for the evening, 
lamps plugged into several automatic 
timers to go on and off at varying in- 
tervals in different rooms will give 
your home thaL ^onieone's-at-home" 
look and keep would-be intruders 
guessing. The price of three or four 
low-cost timers is a small investment 
toward safeguarding your home. Set 
to provide a normal lighting pattern 
a round the clock, such timers will 
help make your home look occupied 
when it isn't. You can buy automatic 
timers where appliances are sold. 



Lamppost for your yard 




1 0Q 



A yard light does many things. It 
bids welcome. It discourages 
prowlers. It adds nighttime beauty 
to the yard and lights the way to 
you r door. 

Before installing a yard light, 
check your local building department 
on electrical code compliance. Then 
dig a posthole (below the area's 



frost line 1 and a narrow trench to the 
power source. Once the cable is laid 
in the trench and up through the 
post, place the post in the hole, plumb 
and brace it in both planes with 
stakes. Fill the hole with concrete 
mix to about 6 in. below ground level. 
Let the concrete set 24 to 48 hours, 
then mount the lamp fixture. Attach 
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m mX mm The latest in upgraded sports equipment 

IlGW outdoor gear is ready to go out with you this spring! 

by Bill McKeown 

OUTDOORS EDITOR 



I ngenious new engineering, exotic 
materials anti exciting inventions 
have come out of the laboratories and 
into outdoor equipment this spring. 
Many scientists seem to be sportsmen 
ns well as laboratory researchers. 

One space-age material that up- 
grades performance — and cost — is 
graphite. Thin, flexible strands of 
this expensive carbon are now ap- 
pearing in tennis rackets, golf dubs, 
fishing rods, even sheathing for 
masts c»f boats, Though rods can cost 
$150 and blanks $&0 to $80 or more, 
the material has proved so successful 
that some tackle manufacturers are 
reported to use only token amounts 
of graphite mixed in with fiberglass. 
Now there is talk that the industry 
may have to come up with a definition 
of what percentage makes a true 
“graphite'' roil. Hut the best advice 
may be to buy from a top maker. 

The Pederson Div. of Mossberg 
claims its titanium-alloy golf dub 
shafts (1125 to $150 per club) are 
better than graphite or steel because 
they can flex without twisting and 
scattering off-line drives as a result 
Shoppers for guna this Bicenten- 
nial year can choose u commemora- 
tive collector's item that is useful on 
the range or afield as well, Winches- 
ter and Huger are among manufac- 
turers producing new-old models — 
Winchester with a '7 (j lever-action 
50-110 carbine, Huger with a Colorado 
Centennial Single-Six revolver with 
cylinders Tot ,22 long rifle or mag- 
num, Or for a patriotic red, white and 
blue color scheme, there arc tents, 
backpacks, sleeping bags and even 
stars pang led skateboards and inflat- 
able boats, 

A number of sleeping bugs and 
cold- weather jackets are becoming 
available with synthetic replacements 
for down. Though not quite as warm, 
they dry out after a rain and launder 
more easily. Aspqn Alpine Equip- 
ment has introduced a clever foam 
mattress with zipper edging that can 
turn n single mummy-shaped sleeping 
bag into a comfortable double f $52 
postpaid) at half the weight. 

Even fishing line is being upgrad- 
ed. Cortland’? Polys pin multi filament 
is reported to stay limp and resist 
taking a curl from the reel, yet de- 
velop a fuzz to warn of wear, Clad- 
ding's Teflon -coated fly lino is claimed 
to make casting easier. 

Or want to shoot the work* 7 A set 
of three matched English Churchill 
shotgun* is $51,500. + ** 




Directions in and out Of the weeds are 
easier with Wqrmark's new Trakkei wrist 
and pocket or lapel compass models, An 
indicator on the dial can be rotated lo 
show direction of travel. Each is $7.95- 




Good-as-new is the claim tor balls stored 
in Tennis Products’ TPI-300 Ball Preserve r, 
and our teals show it can add the needed 
bounce for several hundred extra games it 
pump-up directions are carefully followed. 




Ughl enough to be backpacked, big enough 
to sleep two or four, new Hiker’s Convert- 
i ble 1 gloo and G i ant I g loo lents F rom H i rach - 
Weis come in B and 1 1-pound models. Both 
have waterproof fly for tunnoF entrance. 




Bettof water and dirt repe Money for back 
and day packs, sleeping bags and hiking 
gear is claimed when they w heeled with 
3 M s Scolchgard fabric protector. Spray 
coats fibers, but lets material "breathe," 




Air pistol with reported range of 350 
yards and consistent accuracy, Brili&h 
BSA single-shot Scorpion la imported by 
Ithaca Guns in ,177 or ,22 cat. High- 
quality $70 gun has adjustable trigger. 
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f you are thinking 
>f converting attic 
ipace to an extra 
>edroom, you'll need 

0 know how to frame 

1 dormer window. 



How to add 
light and space 
with dormers 



'HySHUli^n T'lrn Fung 



hen a family starts outgrowing 
its house, moving to a larger 
ne is not always the smart thing to 
b t especially if you have attic apace 
hat could he converted into the extra 
on m you need. It’a often beat to stay 
ml and '"move 1 ' up and over. 

Dormers play an important part in 
(inverting attic space into a bed- 
onm or two. They provide not only 
dded headroom that T s often required 
mt light and air as well. Dormers 
an also do a Jot to perk up an unin- 
cresting roof line. 

Whether you can take on the job 



of framing a dormer yourself de- 
pends a tot on how handy you are 
with hammeT and saw and in know- 
ing your limitations. With the ex- 
ception of a large Dutch colonial 
dormer, the framing of a single- 
window dormer isn't as difficult as 
you may think. Weather is a primary 
concern. Since you must cut an open- 
ing in the roof, you’ll need clear 
weather for at least a couple of days, 
But be prepared for rain with a tarp 
you can tuck underneath the shingles 
and weight tt down with a sandbag 
or two. 



There are four basic types of dor- 
mer^, aa shown at right. Select the 
one that best complements the style 
of your hnuae. Most important ia to 
have it conform to local building 
codes which you should check before 
raising a hammer. 

First lay out the dormer location 
carefully, then pry up the shingles 
within the area and about a foot 
beyond on all sides. Trim back the 
roofing paper to within a few inches 
of the shingle line. Before doing any 
cutting, double the rafters that will 
frame the opening, cutting the new 
(Ttease rtyfiT so page 252) 
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HOOF IMG PELT 
OVER RIDGE 



MITE RE' 



VALLE V 
14* WIDE 



HOOF 
BO AH 05 



DOUBLED UP 
RAFTERS 



7 



ROOF 



OQ HALED HEADER 
OFFSET 



FLOOR TO 
CEILING. 
84" MIN. 



Flrwt step in cutting opening 
is lo mark it wilh lour nails, 
then carefully remove each 
row of shingles. Cut away fell 
paper and saw through roof 
boards Hush with the existing 
rafters using saber or handsaw 



RAFTERS CUTOFF AND 
HEADERS INSTALLED 
HO R1HJN TALLY 



ROOF BOARDS 



asphalt COATED 
INSULATION BOARD 

ofl plywood sheathing 

COVERED WITH TAR PAPER 
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If framing a {former is ipQ much 
lor you to tackle even with the 
help of a friend, yel your attic 
remodeling plane require a dormer 
or two for adequate tight and air, 
you can have Ihls part of the 
overall job done while you take 
on the work to be dona inside, 

In seeking outside help, gel bids 
from at least throe contractors 
and compare prices. Ask each one 
lor names of recent customers so 
you can got recommendations 
on their work, insist on a 
comprehensive written contract 
with @ complete description ol 
the job, materials, timetable 
and payment schedule. 



GAMBREL OR DUTCH 
COLONIAL DORMER 



HOTCh fl AFTERS SEAT 
ON LEDGE FORMED SY 
OFFSET DOUBLE header 



DOUBLE HEADER 



KlOGE BOARD 



GABLE DORMER SET 
BACK IN ROOF 



NOTCH 
AROUND 
B AFTER 



DOUBLE STUDS 



RAFTER 



DOUBLE 
HEAOf ft 



fliDGt BOARD 



FASCIA 



RAFTER 

PLATE 



TLANCtEfl 



HOOF CLEATS 



VALLEY JACK 



WALL STUDS 
TRIMMED SHORT 



RIDGE BOARD 



doubled 

RAFTERS 



ROOFING 

CEMENT 



VALLEY 



HiF JACK 



CORNERS 
SNIPPED OFF 



GABtf 

DORMER 



SIDE FLASHING 
APPLIED r HONT 
TO REAR, EXTENDING 
UNDER SHINGLE 
COURSES AS SHOWN j 



diagonal 

CUTS 



HIF. ROOF 
DORMER 



FRONT FLASHING 
EXTENDS UNDE H Sin I NT. 

eur over shingles 



DOUBlEDUP 

rafters 



APPLY CORNEA 
PIECE FIRST 



RAFTERS 



may i m 





lnl#rior view shows how root! trays slide 
in and oul Two furnace fillers el rear 
ol eomparlment filler air from blower 



Build your 
own fruit and 
vegetable 
dryer 



by R. S. Hedin 



C anning and freezing are the most 
common methods of preserving 
foods. However, an old and, equally 
satisfactory method of preserving 
food is by drying. Most fruits and 
vegetables can be dried and stored in 
less space than they'd otherwise need. 

This dryer uses a fan and electrical 
heat to produce the drying atmo- 
sphere, Two GOO- watt heaters main- 
tain a temperature of about 12G ,J F, 
and will dry a load in about 12 hours 
Electrical consumption is low so the 
cost of drying a load is only about 
22 cents. A bushel of dried sliced 
apples will store in about eight quart 
jars. Twelve screen trays provide a 
drying area of 14.5 square feet. A 
good book on the preparation and 
drying of food is Putting Food Pa, 
published by the Stephen Greet) 
Press. Brattleboro, Vt. 

Construction is simple 

To dry vegetables or fruit, you 
* imply spread the food out in a single 
layer on a screen -covered tray and 
then shift the trays from top to bot- 
tom during the drying period to pro- 
mote more even drying. 

The dryer cabinet is made of 
particle board and wood strips glued 
and nailed together. The front panel 
is held in place by two screw eyes 
that act as catches in the panel slots. 
The panel is quickly unlatched for 
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GLUED AND 



3* WIRE 
SHAFT 



ELECTRIC 
IRON 

ASBESTOS 
\ COVERED 

WIRE \ 



M/3 it 3-1/8" 

HEATERS [ 1/4 x 3/B 



lltrv. 

LINE 



LINE 

SWITCH 



2 3/B " 

a A f 

• — v r 



-- switch 

WIRING DIAGRAM iMicnOSWiTCHl 



SWITCH- 

mounting 

HOLE 



3/8 * 3/8" 

TAB 

B 

2 -VA jf 3 t/2 H 




Rear view with back removed shows b rows t 
and healers Air switch is in "on" posiiion 




Blower should have about 70-C.F.M, oul pul, Actuating arm of air switch is ben I to 

Btower in original was from copy machine. contact Ihe curved vane al Ihe bingo Hep. 
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3/4 s 1-1/2 x 26 " 
{4 REQDJ 



— t/4 TO 1/2" SPACE 

Ite* 



GUSSET 



HEATERS 
NO. PT 603 
CHROMALOX 
300-W., 120-V. 



3/4 x 11/2 x 16-3/4" 
W REQD.) 



NO. ID 
MACHINE 
SCREW 



THIN 
ALUMINUM 
HOLE 
LINER 



HEATER 

MOUNTING 

6HACKET 



FAN/B LOWER 
21/2 TO 3“ WHEEL. 
OUTPUT ABOUT 70 CFM, 
SHAD ED- POLE MOTOR 



Safety switch important 

The air safety switch, located at 
the blower outlet, is actuated by the 
airflow and insures that the heaters 
will not operate unless the blower is 
providing air. The switch assembly 
is located after the blower and heater 
are installed. Bend the vane and lo- 
cate the assembly so the airstream 
will raise the vane to actuate the 
switch. Be sure the switch opens when 
the vane fails. In tile off position, the 
vane rests against the heaters. The 
switch is an important safety feature 
and should not be omitted. Other 
kinds of heat control or safety de- 
vices could be used such as a thermo- 
stat or fusible link. A thin sheet of 
aluminum is attached to the inside 
of the rear [miiel to reflect radiant 
heat. A bend at the top deflects sonic 
of the airflow toward the litters. 

I>o not paint or finish the inside 
of the cabinet as this may taint the 
food. * A * 



GLUED 

nailed 



1/2 x 3/4 x 14" 
124 REQD.) 



Assembly of drying cabinet 

Uae panicle board (not plywood) 
lor drying compartment, and fiberglass 
window screen fnol metal.li to cover 
the 12 food I rays. Note the air 
vent at the top of the door. 

Do not apply any finish 
to the inferior. 



a/a * ie-a/4 x 22 -i/a 1 * 

i2 REQD.] 



3/a X 20 X 22-1/2“ 
12 REQDJ 



SLOT FOR 
SCREW EVE 



3/0 *18 1/4* 20" 






3/4 x 1-1/2 x 16-3/4" 



loading by a quarter turn of the 
screw eyes. 

A small blower is attached to the 
underside of the cabinet to force air 
through the dryer. The two JiOO-w. 
heaters are mounted in the air outlet 
of the blower to heat the airstream. 
The cabinet is divided by two furnace 
filters which clean the Incoming air 
and diffuse the airflow to promote 
more even drying. 
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CLEAT 
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SIDE VIEW 

SIDE REMOVED! 
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For $02 you can make 
repticas of delicate 
Sheraton coffee tables 
valued at $1000. 



by David Warren 

An FrwJ L. WolH 

Cai Of ohoio- SieDlwn r oyr 



Build this quartet 
of nesting tables 




U&e fl veneer knife to slice the veneer 60 : to the grain. Arrange 
veneer pieces on strip of veneer tape, ihen glue to (able edges. 



Laminate two-piece stretchers with plastioresin glue. Slip wax 
paper between the four stretchers to keep Ihem from sticking. 





Press router guide firmly against edge of top when routing blind 
dadoes on underside for rabbeted end rails — an important step. 



1/4 X 5/1G* EflONV COCK BEADING 
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D ating back to mid-17th century, 
Thomas Sheraton's quartetto 
tables were among 1 his most popular 
designs. Today, antique sat in wood 
tables of this caliber command prices 
exceeding $1000. Reproductions coat 
half that. My cost was about $82. 

1 scaled down Sheraton's tradi- 
tional 2S-in. height to a modern 26 ^ 
in. If you deckle to build a trio and 
eliminate the largest table, it will 
lower the overall height further to 
25Vi in, and, of course, cut your ma- 
terial costa one- fourth. 

Sat inwood, tulip wood and ebony 
arc available from fine hardwood sup^ 
pliers. I obtained the :i ± -in, -thick 
r satin wood I needed from Albert Con- 

stantine & Son, 

Bend stretcher ground former 

Start construction by sawing the 
curved former for the stretchers, 
from a 2x6 scrap. Rending the 
( stretchers to the former is easy if 
you cut the satinwood pieces about 
2 in, longer than required. Choose 
straight-grain satin wood without 
knots or a fancy figure to prevent 
failure of the wood fibers either by 
compression or tension, and sand 
every ripple and sawmark smooth. 

I Cut the Vio-im-deep grooves for the 
inlay with a Vio-in, router bit. 

Before laminating the stretchers, 
prebend the eight i/n-in. pieces by 
soaking them in hot water for a few 
hours. Clamp the pieces to the 2x6 
former so the inlay grooves for each 
set face outward. Keep the wood 
clamped for a week while it dries. 
When you undamp the pieces, the 
amount of springbuck may vary. 
Team up each pair with strips of 
close-matching curvature. 

Then laminate each set with plas- 
tic- resin glue and reclamp the four 
stretchers to the former. Put wax 
paper next to the former and between 
each stretcher so they won't stick 
together. Keep the stretchers clamped 
to the former for a few' days. Cut the 
stretchers to finish length later— 
when you fit them into the legs. 

Glue up the tops 

Usually there is considerable vari- 
ation in grain and in color among 
satin wood boards. To get the top 
pieces to match, cut the two or three 
pieces of satin wood needed to make a 
l6-in.-wide top from the same board. 
* Then, to minimize warping, arrange 
the top pieces so the annular growth 
rings curve alternately (they're visi- 
ble in the ends). When you rout the 
grooves for the mating splines, hold 
the router edge guide against the top 
surface of each piece so they will join 
Hush. Join the boards with plastic- 
resin glue. When dry, sand each top 
smooth and cut to finish size. 



Sale* iltkei In Chicago department store listed the originals at S14QQ. The fine 
reproductions shown above were made by (he author for a material coat of £32, 



Veneer the edges of the tops next. 
Slice the striped, tulEpwood veneer so 
it’s oversize (*-a -in. -wide strips) and 
so the angle of the strips is 6G \ Mark 
the center points on all four sides of 
ouch top. Cut a strip of veneer tape 
Iti in. longer than the side you're 
veneering and make a fold line in the 
middle. Wet the tape and stick the 
veneer pieces in position, arranging 
them so the angle of the strips di- 
verges at the middle fold. 

Similarly, prepare the veneer 
feather-banding for the opposite 
edge. Apply plas tic-resin glue to the 
opposite edges of the top. Align the 
fold mark in the tape with the center 
mark on the top and. using two 16- 
in. -long 1x2a as protection, clamp 
the tape-backed feather- banding in 
place. When the glue has set, veneer 
the two remaining sides. Feather- 
band the other three tops. When the 
glue has dried, soften the tape with 



a wet cloth and peel it off. When the 
veneer redries, sand the projecting 
veneer flush. If you sand inward to- 
ward the tabletop, the veneer won't 
splinter. 

Saw rails to size, cut the rabbets 
and sand, Mark the location of the 
rails on the underside of the smallest 
top. Rout the stopped dadoes* Fit the 
rails and glue them into place, being 
sure they are c lamped perpendicular 
to the top. When the epoxy glue has 
set, use the top to verify the location 
of the stopped dado tn the next larger 
top. Each tabletop should slide into 
the next larger one with a Vi-o-T n . 
clearance on both sides, as well as be- 
tween the tops. 

Cut grooves for the ebony cock 
beading with a %-in, straight router 

bit. Then square the corners with a 
chisel. Shape the ebony cock beading 
with a router and miter each stick to 

i fFfease W m to page 230} 
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Once again, Popular Mechanics and the 
Automotive Parts and Accessories 
Association have joined hards to bring 
you a special “May Is Car Care Month" 
program loaded wilh tips, information , 
and moneys saving specials to enable you 
to keep your car in top operating 
condition The APAA's involvement 
reflects its continuing dedication to 
provide safer, more reliable automotive 
pads and products. Thousands of retail 
outlets, manufacturers, and newspapers 
will be helping to make this year's "Car 
Care Month" the most valuable ever. 

Make the participating retail outlets 
your “Car Care Month" Headquarters. 
You'll find them listed in the Directory 
on page 109, They’ll be able to supply 
you wllh ihe many (me products f rom 
cooperating manufacturers that you'll 
see advertised in the Popular Mechanics 
"Car Care Guide/' There's a Directory 
of Manufacturers on pagelSB.and 
The Popular Mechanics and APAA 
symbols in advertisements and in store 



displays will help you spot these quality 
car care items. 

Hundreds of newspapers from across the 
country will tie lecturing special Car Care 
Month” Sections bringing you even more 
car care know-how, Look for your local 
newspaper in the Directory on page 177. 
Be sure to watch for advertisements 
and money-saving offers from your 
neighborhood 'Car Care Month ' 
Headquarters, loo 

The Popular Mechanics Car Care 
Guide", beginning on the following page, 
is a convenient "magazine -with in-a- 
magazine." It's crammed with all the 
essential car repair and maintenance 
"how-to s 1 ' you need to keep your car 
running smoothly, mile alter mile, You can 
remove the Guide easily. First, bend the 
magazine's pages away from the Guide's 
front cover. Next, bend I he magazine's 
back pages away from the Guide's last 
page. Now pull the Guide out, It's ready to 
be stapled or hole- punched and kept in 
your glove compartment for instant 
reference, 

Look for the stores and products bearing 
the APAA's symbol and the Popular 
Mechanics Product Feature Mark. 
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Big special! 
section* 
prepared by> 
the editors 
of PM!! 
All the answers 
to the* 
questions 
most asked by> 
car owners 
who have* 
written to* 
PM’sj 
C ar Clinic; 
with theiri 
automotive* 
problems: 







Hole again? 



Whole again 



It looks easy. It is easy with 
the DURO® BLACK KNIGHT AUTO 
BODY REPAIR KIT, 




you can sand and prime in 30 min- 
utes. You'll finish your car's finish 
like a pro. And you 1 !! do it inex- 
pensively, Look for DURO BLACK 
KNIGHT or WHITE KNIGHT. Do 
not accept substitutes. 



You'll find over 50 do-it-your- 
self fix-it products in DURO'S BODY 
SHOP® LINE at your favorite auto- 
motive department. Use one or all, 
and know for sure that when you do 
it with DURO you do it right. 



You’ll find everything you 
need right in the can. And 
you'll find easy step-by- 
step instructions right on 
the can. It's the do-it-your- 
self see-for-yourself repair 
kit The BLACK KNIGHT kit 
helps you repair holes and 
dents in a hurry So fast that 
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Car care pays off for them: 
Over 100,000 miles 
and driving for a million! 



Pinpointing your problem 



The story behind the 1976 Car Care Guide 



Section 1 . Carburetors 



Section 2, Ignition and 

electrical systems 



Section 3. Bodies— inside and out 



Section 4. Transmissions 
and drivetrains 



Section 5. Starting problems 



Section 6. Suspension and steering 



Section 7, Oil problems 



Section 8 Engines 



Section 9. Brakes 



Section 10. Heaters and 

airconditioners 



Section 1 1 . Exhaust systems 



Section 12. Coding systems 



Section 13. Fuel systems 
and gasoline 



Section 14, Tires 



Section 15. Information wanted 



Prepared by The editors of Popular Mechanics 
with technical art by Peter Trojan 
Pinpointing your problem art by Richard Klein 




It's like having a bolt of lightning under the hood of your 
car when you feel it burst into action. And that's not all you'll 
feel with one of Delta s three HOT, HOT ignition systems. 
You'll feel the contentment of knowing your car will start 
3NSTANTLY no matter how hot or cold the weather, 
the relief of fast, safe entry onto teaming freeways with 
POWERFUL ACCELERATION, and the satisfaction of 
pocketing all that money you’ll save, not only from 
INCREASED GAS MILEAGE, but from all the TUNE-UPS 
you can forget about (at least 2 out of 3), And that's Just 
for starters.. Send today lor free, color brochure jam-packed 
with helpful facts on how Delta's Mark Ten, Mark Ten B and 
Mark Ten C Capacitive Discharge Electronic Ignitions can 
help make driving a better experience tor you. 



1 wanl to know more aboul Mark ten DC1'£. Send me complete rw> 
nonsense- information on hqw ihey ce.fi improve the performance ol nry car. , 


■ Nbtub 




i 


t 

i Address, .. 1 


1 City 


Start 


7ip 1 


in 

L 


DEW PRODUCTS 

P.O. Box 1147, Grand Junction, 
{303} 242-9000 Dept, PM 
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1964 Volkswagen JLM J.UUU tliiraa. 

— 



W ant to squeeze 200.000 to 400.000 miles or more from 
your present car? Nothing to it when you know how. 
But there's no ssngle secret or formula. We surveyed 20 own- 
ers of super-high-mileage cars and found only two common de- 
nominators The first was caring and the second was sotting up 
a routine and sticking to if. 

Caring seems to count for more than the routine itself, be- 
cause maintenance intervals and procedures vary a great deal, 
we found. No trick, no secret, no additive alone prolongs the 
life of a car; rather it's a combination of keeping after Ihe little 
things caiching potential failures before they happen, a general 
concern and carefulness in driving, plus abiding by a consis- 





Right; Verne 
Bidgway of 
Stockton. Calif,, 
has 2 12.000 miles 
on his 1 906 
Mustang Si* 
convertible, pulls 
a T 5-foot traitor, 
haa done two 
valvo jobs and 
overhauled the 
manual Irans. He 
uses add hive, 
changes oil and 
filler every 5Q0CI 
miles. Top; 1964 
VW of Owen 
Oykams. C a nog a 
Park, Calif , 
registers 203,000 
mifas. has had iwn 
valve jcsb«i and 
now burns a quari 
of Oil every 300 
males, instead 1 of 
changing oil, Mr. 

Oykoma merely 
lessee m more 






>vr 

it. . -j 



I2Q 




Lefl: Mike Tonis, 32, of 
Sacra men to, has owned 
hl£ T since 1934. Now, 
at 650,000 miles. he 
changes oil whenever 
it turns black. 



Center: 9.2. Sarason of 
Reed City, Mich,, put 
390.000 miles on the 
Mercedes diesel he 
bough! new In '68. 
gets 100,000 miies from 
each sal of fires. 



Bottom: 1950 Plymouth 
Of Frank Allen legged 
167,000 miles and still 
averages 22 mpg. 



1968 Mercedes 220D 390,000 m 
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GUMOUT CLEANS 'EM BEST! p 0 



ur o can ot 
jt in your gai tank. It ships gum and varnish 
your feel system os you drive. Use Jet Spray 
Gumouf To clean corburelor linkage, auto- 
matic chokes and PCV valves, too. Now 
you'll get better gas mileage, easier 
starts, smoother idling, less Stplf- 
ing! Gurnout also reduces 
dongerous exhaust 
r .- ; JHR^^ emissions, a n d w o n 1 1 
WKHPfV horm catalytic 
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tent regimen cf oil changes, lube jobs, 
minor repairs, tune-ups and parts re- 
placements. 

Here, than, are 20 case histories of car 
owners to whom 100.000 miles means 
"barely broken in"— people whc've suc- 
cessfully nursed their cars to odometer 
figures most of us would consider impos- 
sible. Vet there's no reason why you 
can't do the same. 

Car: 1966 Mustang Six convertible/ man- 
ual three-speed. Mileage: 212,000. Own- 
er; Verne RJdg-way, Stockton, Calif, 

Verne Ridgway works lor ihe California 
Department of Motor Vehicles, does all 
his own mainienance, pulls a 15-foot trail- 
er and enjoys driving He sometimes 
drives 300 to 400 miles on a weekend 
just for recreation. 

He changes oil and fil- 
ter every 5000 miles, 
and at 40,000 he 
began in- 
cluding ad- 



At 140.000 miles, the timing chain 
failed, but other than I hat the engine has 
never been touched. The iransmJsalon 
went out ai 207.000 miles because the 
fluid had never been changed, but with 
the overhaul costing only £180, Mr. Whal- 
en figures regular maintenance of the au- 
tomatic would have run him more. 

Today, Ihe engine burns a quart of cil 
every 1500 miles, a fact that Mr. Whalen 
attributes lo keeping the crankcase one 
quad low. Fuel mileage averages 17 mpg 
on the highway. 

Car; 1963 Sludebaker Wagonaire V6,' au- 
tomatic, Mileage: 190,000. Owner; Mi- 
chael El I Ing, Huntsville, Ala, 

Michael El ling takes a rather unusual 
approach to car ownership. He upgrades 
his Studebaker whenever possible, For 
example, he jn si a I lad disc brakes when 



J 
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manual three- speed. Mileage: 300,000. 
Owner: 8, Zalman Saraten, Reed City, 
Mich. 

Zalmon fiarason gets a fantastic 1 00 ,- 
000 miles from a sat of tires. He buys 
quality redials each lime and credits 
their longevity with very genila driving. 
"With a diesel, you don't do much hol-rod 
slartlng," he comments, "and I slow 
down by downshifting the transmission." 

Mr. Sarason is a traveling salesman 
who drives a lot. He patronizes an inde- 
pendent mechanic who changes oil and 
filler every 3000 miles. 

Al 120,000 miles, the engine needed 
four new pre-chambers, three injector 
nozzles and valve seals. At 16Q.Q0Q miles, 
since the engine was burning about a 
quart of oil every 100 miles, Mr, Sarason 
had a new short block installed. Al 340,- 
000, glowplugs, injector nozzles, and two 
pre-chambers needed replacement, and 
new cam and rockers were installed at 
370,000 mites. 

Today, at nearly 400.000 miles, the 
diesel gets 260Q miles per quart of 
oil, 32 mpg, and Mr. Sarason fig- 
ures he could sell the car for 
just about what he paid for II. 

Car: 1967 Quick Elect ra 
225 V8/ automatic. Ml la- 
age: 197,000. Owner: 
Willard A uch, Jen- 
sen Beach, Fla. 
W i J lard 
Auch 



each 

change. He 

drives eonserv- ™ 
atively, believing in 
neither jackrabbit starts nor 
hasty braking. 

The three-spaed manual gearbox ^ 
went out on warranty at 40,000 miles 
and was replaced free. Since than, Mr. 
Ridgway has dene two valve jobs, ihe last 
one at 140,000 miles. At 100,000 miles, he 
installed a new clulch disc preventively. 
But otherwise he's had absolutely no 
mechanical problems. One of the rea- 
sons, he feels, is that ihe car has no 
frills — no power options, no aircondition- 
ing, no other e Kiras. 

Today, his convertible burns one quart 
of oil every 500 miles and averages about 
22 mpg at 55 mph on the highway. The 
car Jocks, feels and sounds new, and 
Mr. Ridgway gets offers from- would-be 
buyers on the average of one a month. 
He has no intern ion. though, of letting 
his Mustang go. 

Car: 1964 Quick LeSabre VS/aulomatic 
Mileage: 228,006, Owner: Bruce Whalen, 
Austin, Tex, 

Bruce Whalen has & job wilh the Uni- 
versity of Texas extension service, and 
this takas him to alt corners of the state, 
He follows Buick’s service recommenda- 
tions — oil and filter changes every 66 
days or 6000 miles, with lube jobs every 
2006 miles. He maintains the car himself. 
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discs 
became 
readily 

available; also 
added power steer 
ing and a limited- 
slip differential. 

Mr. Elling hand-lubes 
the chassis once a 
month and changes ol 
and filter every three months or 3000 
miles. 

Car: 1986 Pontiac Executive V8/auio- 
matlc, Mileage: 246,000, Owner: Edward 
Can EH, Foil&nsbee. W. Va. 

Edward Canjff commutes to Piitsburgh, 
00 miles a day. He maintains his Pontiac 
by the book, with oil and filter changes 
ovary SCO miles. The transmission slill 
has its original fluid and works perfectly. 

The only mechanical trouble Mr, Caniff 
has had with this car was a camshaft re- 
placement at about 200,000 miles. 

Car: 1968 Mercedes-Benz 220 D diesel/ 



used 
to travel 
a great 
deal In his 
job as re- 
gional sales 

r manager for a 
large midwestern 
agricultural equip- 
ment manufacturer. 
Today he's retired, bul 
he still changes oil and filter every 6000 
miles. 

Despite pulling an 8000-pound trailer, 
he's never changed transmission fluid, 
nor has ha had any trouble with the trans. 
Major repairs have included a new cam- 
shaft, liming gear and valve lifters at 
133,060 miles, Ihen rings and pistons at 
170,000. 

The Florida salt air Is quickly rusting 
Ihe Guick's body, "If the body were as 
good as the engine and transmission," 
notes Mir. Auch, "it’d be a good car." 

Car: 1965 Olds mo bile Delta 68 V8/au- 

fPiease turn fo page 125} 
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Prices stare at J2699" 
2-Seat Scooter $2899* 

The Coupe (shown) $3098 



'Manufacturer's Suggested 
Retflil Prifii: including dealer 
preparation. Tbi, license, 
destination charge and avail' 
able equipment additional. 



i/ Short turning circle. \f r 

At 30.2 feet, Chevette has i 
one of the shortest turning J 
circles of any car sold in the H 
world. You’ll appreciate it L 
every time you park, back ; 
up or maneuver. 

Rack-and- pinion steering. ^ 

European-atyle. Compact 
and lightweight. 



Diagnostic connector. 

Lets you diagnose pri- 
mary ignition circuit and 
other parts of the elec- 
trical system. 



EPA mileage with standard 
1,4-Htre engine, 4 -speed 
manual transmission and 
standard 3,70; 1 tedr axle, 
{Hemembcr— these mileage fig- 
ures an estimates. The aetual 
mileage you get will vary 
depending an the tjTW of 
driving you do, your driving 
habits, your ear's condition 
and available equipment. In 
California, aee your Chevy 
dealer for EPA mileage ftgunsa 
on Cali fern is, l 1 miss Lun- 
equipped cars.) 



Freedom battery. 

Freedom from worry 
about adding water or 
checking water levels. 
Sealed side terminals 
resist corrosion buildup. 



6J030 dealers ^ 

That's nearly twice as many as VW, 
Toyota and Datsun combined. Parts and 
service are always nearby. 



"Smart Switch.” 

Puts headlight ™ 

dimmer, turn signal, 
windshield washers, 
windshield wipers and 
lane-change signal all at 
your fingertip. 



Room For four 
With space for luggage 
behind the back seat. 
Seat folds down for 
expanded load space, 
accessible through rear 
hatch. 



Chevrolet 



Kbit’ll like the price and mileage. 
Kbu^l also like the car. 



CHEVROLET’S NEW KIND OF AMERICAN CAR. 





FREE can of Edge 
from J/Wax Kit. 





FREE 
OFFER 
FROM KIT. 

(With proof of purchase } 
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J/Wax Kit The No. 1 selling car wax. 

. 10745 C JowK'nft int tadq* WiiQpftvn 



Get a coupon good for a free, full’ sized can 
of regular or lime Edge protective shave now 
Inside ever/ specially marked can of Kit 
pre soflened paste wax. 

Kit slides on fast and liquifies as it deep 
clears. Wipes off easy, leaving a durable, 
protective shine. 

There's no easier, faster way to get a 
tong -fa sting paste wax shine. 

Look for this offer at participating retailers 
and send for your free can of Edge today. 
Offer expires Dec, 1, 1977. 
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CAR CARE PAYS OFF FOR THEM 

(Conlinued hym aw. ;* v22\ 

to malic. Mileage: 319.000. Owner: Hugh 
E- Cooper, Rochelle, III. 

Agricultural engineering consultant 
Hugh CoopeMeels that "regular servicing 
□I the total automobile is a must lor eco- 
nomical operation/' His service station 
changes oil every 2500 to 3000 miles, 




using additive each lime and replacing 
filters every other change. Mr, Cooper 
also pours a top oil Into his gas tank 
at Irregular intervals. 

Tune-ups at 30.000 miles include 
points, plugs and a carburetor zip kit as 
needed. 

To date, tho engine has had one valve 
job at 160,000 mi fas. a timing-chain re- 
placement at 299,000 and a transmission 
overhaul at 19S.OOO. Again, Irans lluidand 
fitter had been changed only twice he- 
lp ro the overhaul. Pul now Mr, Cooper 
changes them every 50.000 miles. The car 
he traded for this Delta S9 was a 1956 
Olds with 190,000 miles. 

Car: 1926 Ford Model T/ manual three- 
speed plus planetary Irantmltaionr Mile- 
age: 650,000 approx. Owner: Mike Tonis, 
Sacramento, Calif. 

Mike Tonis, aged 92, paid $5 for this 
car in 1934. He originally used it lo do 
agricultural Meld work. He installed a 
1 &2B Chevrolet three-speed transmission 
behind the Ford planelary gearbox many 
years ago. 

Mr. Tonis changes oil "when It begins 
to look dirty end thick/' He credits the 
car’s longevity to basic over-engineering 
plus the fact lhat he never takes it over 
35 mph. Me does all hrs own mainte- 
nance. 

Car: 1970 Chevrolet Impala Vfi/ automatic. 
Mileage: 273, SMJU, Owner: Raphael Green. 
OeKalb. III. 

Raphael Green makes travel films end 
gives lectures around the couniry, He en- 
joys driving. He bought his Impale sec- 




ond-hand in 197t, when It registered 
9000 miles. 

The engine has never had the heads or 
pan olf, "I try lo anticipate breakdowns," 
says Mr. Green, "and 1 usually lake the 
car in to the garage before and alter any 
long trip. I tell them to check everything, 
and if they find something wrong, 1 tell 
them to fix it with the best possible parts. 
The best are eventually the cheapest/ 1 

Mr. Green changes oil and filter be- 
tween 5000 and 6000 miles, varies his 
brands of oil and uses no additives. Nor 
does he over or underfill the crankcase. 
He new adds a quart every 700 miles and 
gels 17 mpg. The transmission has its 
original fluid and works fine. Mr, Green 
always carries a rather heavy load, never 
drives very fast, and usually goes for 
many hours on end 1 . Leisurely long-dis- 
lance driving, he feels, Is much easier on 
a car than continual slops and starts. 

Car: 1962 Chrysler 300 V6/automallc* 
Mileage: 195,000. Owner: Dwight Cervlfi, 
Granada Mills, Calif. 

Pwight Garvin. an automotive electri- 
cian, restores old cars as a hobby and 
maintains his newer ones carefully This 
300 used to belong to the son of Chrysler 
president K.T, Keller, 

The 300 had 60,000 miles on rt in 1967 
when Mr. Cervin bought it used. He main- 
tains it by the book— oil and lifter 
changes every 6000 miles. It does burn 
a quart per 500 miles. He changes trans 
fluid and liMer every 25.000, 

The only engine repair needed lo dale 
has been a now timing chain at 130,000 
mites. The car also has had three of its 
lour ball joints replaced, but otherwise 
everything is untouched and in good con- 
dition. 

Car: 1962 Buiek LeSabre V6/ automatic. 
Mileage: 322,000, Owner: Arnold Relme r, 
Beatrice, Neb. 

Arnold Rainier is a rate analyst for the 
Nebraska Public Service Commission and 
drives to ell parts of the sin to. Hn lubes, 
changes oil and filter all at 4500-mile in- 
tervals, The engine now burns a quart 
every 600 rnHes. 

A| 50.000 ml tee. The heat riser stuck 
shut end burned three valves, and at 00,* 
000 II did the same again, Other than 
that, though, the engine has never needed 
work, Tran 3 seats have been changed 
twice, but the fluid gels renewed only 
about every 100,000 miles. Passing gear 
presently doesn't kick in. The body is 
rusting and will determine (he car's 
eventual fate, but mechanically ll's amaz- 
ingly sound. 

Car: 1970 Chevrolet Slx/manuat lhrae- 
■pHd. Mileage: 333.000. Owner: John 
Becker, WHIIamavlFle, Mp, 

John Seeker deals in cattle, hogs and 
grain, traveling some IQQ0 miles a week 
for business end pleasure. This is Mr. 
Backer's second hlgh-mileage car, his 
firsl being a 1964 Chevy which he drove 
to 206.000 miles, 

Mr, Becker prides himself on being & 




conservative driver, His present car's first 
set oF brakes tasted 255,000 miles be- 
cause, as he says. "1 don't like to use 
them;. My friends say I'd ralhef run into 
another car lhan use my brakes/' His 
Chevy's rear linings have never been 
changed. 

Mr. Becker changes oil every 6250 
miles. Why 6250? Because all his mainte- 
nance revolves around 25, 000-mile quad- 
rants, meaning he'll replace oil four times 
in that interval, filler twice, air-cleaner 
element once, PCV and a I tern a lor at 50,- 
000. He pulls the starter si 75,000 miles 
for lubing and changes brushes every 
150,000 miles, He does all this work him- 
self, including tune-ups at irregular in- 
tervals. 

The distributor, claims Mr, Becker, has 
given him I he most trouble. He's installed 
three new ones so far. He ground The 
valves at 60,000 and 220,000 miles, but 
otherwise has had no serious trouble. 

The six-cylinder engine has burned 
Some Oil since new and now uses a quad 
every 425 miles. He gets 19 mpg on the 
average and cruises 52.5 mph on the 
highway. 

Car: 1963 Sludebaker Lark VS converti- 
ble/ automatic. Mileage: 190,000, Owner: 
George Hamlin, Clark* villa, Md. 

"I can give you the one-word secret to 
making a car last." volunteers George 
Hamlin. "Lubrication’” 

He did use additive, but now run 3 SAE 
20-50 Without an additive, changing al 
2000 miles. Including the filter. Ha also 
lubes the front end at 2000 miles end be- 
lieves strongly in Ziebsrting. The only 
major work his Studebaker has needed to 
dale has been valve -guide replacement. 

Car: 1962 Chevrolet Impala V8/ automatic. 
Mileage: 231,006, Owner: Sieve Gerber, 
Warminster, Pa, 

Sieve Garber feels thai oil changes and 
overmaintenance are the keys to keeping 
his car going so long and effortlessly. He 
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The 40,000 mile tire with 
2 shoulder-lo-shoulder steel 
bolts and 2 polyester cord ra- 
dial plies. Great for handling, 
traction and mileage. 
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Belted/bias construction with 
2 fiber glass belts for strength 
and resistance to bruises and 
cuts. Has polyester cord plies 
[ora soft, comfortable ride. 
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changes oil every 1000 miles and filter 
every other change. He puts in new plugs 
every 10,000 miles. 

Mr, Garber never changed transmis- 
sion fluid, and al 100,000 miles, the auto- 
matic went cut, But the engine has never 
been apart, even (or a valve job. He did 
put on a timing chain preventively cnee 
when the radiator was oft. 

Mr, Garber, an electronics technician, 
bought the car new and uses ft mostly for 
commuting. 

Car; 1994 Volkswagen/ manual four- 
speed, Mileage: 203.000, Owner: Owen 
Dyke mat, Cartoga Park, Calif- 

Owen Dyke m a bought this car new; 
does minor maintenance himself: cart) 
rebuilds, valve adjustments, tune-ups and 
so Forth. The engine now leaks and burns 
oil, so he hasn't actually changed olt in 

100.000 miles. He adds a quart every 300 
miles, putting in the cheapest he can find. 

Major maintenance: He replaced both 
heads twice due to valve-burning: re- 
placed clutch at 92.000 miles. Transaxle 
locked up at 201.000, was rebuilt. 

Mr. Dykema is an aerospace engineer 
and does most of his driving commuting. 
He averages 50,000 miles par set ol liras 
and 64,000 to a set of brakes. Ha rates 
himself moderately conservative as a 
driver, and he averages 29 mpg overall 
in the Volks, 

Car: 1967 Oldsmoblle 99 VB/aulomatic, 
Mileage: 219,000. Owner: Frank Gaglio, 
Pori fltchey, Fla. 

Frank Gaglio bought this car used in 
1970, at which time the odometer showed 

47.000 miles. He changes oil and filter 




every three months regardless of mileage. 
The engine burns one quart of oil every 
500 miles. Automatic transmission fluid 
has been changed only once. 

Major work includes two sets o! brakes, 
but the heads and pan have never been 
off l he engine. Mr. Gaglio does most of 
his own maintenance work and puts most 
of his mileage on the car recreal ion ally. 
He loves to travel and especially to drive. 

Car; 1972 Pontiac Bonneville Vfl/auio- 
matic. Mileage: 230,009. Owner: Alvin W. 
Larch, Fort Wayne, Ind. 

Alvin Leith distribute? film and has a 
large paper route in Indiana and Ohio, so 



his Pontiac sees lots of stop-and-go ac- 
lion. Extapl for replacing the water pump 
and alternator, no major work has ever 
been needed, Trans fluid was changed 
only once, but I he re's never been any 
trouble with the gearbox. 

When he r s on the road, Mr, Lerch 
changes oil religiously at 2000 miles, By 
that lime the dipstick shows one quart 
low. Every other lime he'JI install a new 
filter. Mr. Lerch swears by oil additive 
and includes It with every oil change. 

Car: 1964 Olds Vista Cruiser VS wagon/ 
automatic. Mileage: 199.000. Owner; Ed- 
ward Rodgers, Fair Oaks, Calif. 

Edward Rodgers, who works for the 
stale, bought ihis wagon in t966 at 40,- 
000 miles, He changes oil at 3500, at 
which time he drains the filter and pours 
in additive. Regular filler changes are at 
7000 miles. He's tubed tine chassis only 
three times since he's owned the car. 
does his own tuning, and follows no reg- 
ular schedule on these. The engine burns 
no oil between changes. 

Heads and pan have never been off, 
bul at 130.000 miles, the transmission 
went oul. "I found out, unhappily, that if 
I'd changed the fluid, the transmission 
would probably have gone on forever." 
He now drains and ref liters the transmis- 
sion at 35,0t>0-m|te intervals. On the 
highway, Mr, Rodgers gets a little over 
16 mpg on the least expansive grade of 
regular he can buy. 

Car: 1990 Plymouth S 1x7 three-speed man- 
ual. Mileage: 197,000. Owner; Frank H, 
Allen, Mew Orleans, La, 

Commercial photographer Frank Allen 
bought ihis Plymouth new and still drives 
ll daily. It's hl& only car. He changes oil 
and filter every 2000 miles, Mr. Alien did 
a ring Job at 77,000 miles and a com- 
plete engine overhaul at 166.000. On fang 
trips, he still averages 22 mpg, 

Car: 1965 Chevrolet V9/ automatic* Mile- 
age: 131,909, Owner; Ron Fefger. Se- 
bastopol, Calif. 

Schoolteacher Ren Folgar has his oil 
changed every 2500 miles, with filter ev- 
ery 5000. He looks for advertised oil- 
change specials by the big department 
stores and feels that oils are all pretty 
much alike. Trans fluid has never boon 
changed. 

Except for replacing I he fuel and water 
pumps, Mr. Felger's car has never 
needed work of any sort, Heads and pen 
have never been off. 

So you see Ihe consistent and incon- 
sistent patterns in these 20 examples. 
Additives, brands of oil, sticking with one 
brand of oil, quality of gasoline — ail these 
things seem to make little difference. One 
reason most of our sampling gels away 
with so few transmission-fluid changes is 
probably because all these owners drive 
so conservative ty. 

Routine remains the Important ingredi- 
ent — routine along with the simple and 
Jong-term factor of caring. * * * 
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New Horizons 

in CB Performance 







transmitter power and modulation precisely 
. . . at a glance! All solid-state, it's 



temperature, dust or humidity. Solid-state 
metering — exclusive in the Messenger T 23 S J 






Engineer’s triumph 
Operator’s dream. 



Improving what is already the best 
is the ultimate challenge for the engineer. 

And the ultimate reward for the CB 
operator. Now you can experience the 
incredible interference refection of the only 
dual cascaded crystal filtering system in CB 
plus a new fully automatic noise limiter and RF-type noise 
blanker, lt J s a dream rig you can own! Messei 



Johnson sideband. Again! 
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Nearly 1 0 years ago we introduced the 
first CB sideband radio . , . now 
Johnson offers the most advanced 







SSB performance an-the-air! With 
color-keyed lights for USB/LSB/AM 
modes, individual controls for 
every function, and famous Johnson 
quality, performance, warranty and 
service, Vt king 3S3* 



Write far free cotgfog 




JOHNSON 

fa' _ - ^ ' — 

JOHNSON COM P ft* V WlfflffiH MINNESOTA 5B0£S 
in j: 







Why should you spend $3.95 
for a can of motor oil? 



Introducing Mobil 1 synthesized engine 
lubricant 

Ift better than conventional oil, no mat- 
ter how you drive. 

It's a whole new lubrtcatan gen era [ion A unique 
multiviscosity fluid made with synthesized hydrocarbons 
from a patented Mobil process 

It can work magic lor your engine This is why 



Better engine protection, 

Mobil t protects valve trains, gears, piston rings and 
cylinders better than ordinary oils It's a performance re- 
serve you can count on. 

To prove it, we put Mob if 1 in a fleet of highway patrol 
cars for 12.000 miles. Then, we tested that "used" oil 
against conventional motor oil rn a Pinto engine at 3000 
rpm for 150 hours. Even after all its previous use. Mobil l 
protected like brand-new ordinary oil 



Better high-temperature performance. 

If you drive fast and hard, you'll find Mobil i won't 
Thicken and form deposits to the extent ordinary oil does 
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MAXIMUM MOTOR OIL 
REQUIREMENTS 
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MOBIL 1 



40 



SO 
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120 



We proved it in the Olds IIIC "SE" high-temperature- 
high-load test (3000 rpm. 100 HP 300° F oil] Ordinary 
oils are tested for only 64 hours But we had to double 



the test length to get even a significant viscosity increase 
with Mobil 1 

Faster cold starts. 

Down where even antifreeze turns to mush, Mobil 1 
helps y o u r en g i ne sta rt o u ic k ly O rd i nary oi Is are so th ick 
at - 20° F we can i measure their viscosity. Mobil l still 
Hows a l -50° F, 

Cleaner intake system. 

Because it's so stable. Mobil 1 forms less deposits 
on intake area and valves In a cyclic test on a 6-cylmder, 




CONVENTIONAL OIL MOBIL 1 

250-cu -in Chevy engine, Mobil i gave 78% less buildup 
on intake valves than conventional oil. after 200 hours 
of lesting, 

Less oil consumption. 

Mobil i issn t used up as fast as ordinary oils [Provid- 
ed your engine is m good mechanical condition ] In city 
and highway fleet tests Mobil 1 cut Oil consumption by 
as much as 25% This means a cleaner exhaust stream 

A cleaner engine. 

A lot of people say it We can prove i! Our exclusive 
ctetergency additive package is why. Even after 384 
hours -double the standard length in the Ford VC test. 
Mobil i came up better than ordinary oil standards in 
everyway Less sludge and varnish No oil ring or screen 
dogging No ring sticking 



Better mileage. 



You can get more miles per gallon, too. Up to 10 
miles per tankful for the average car Sure, you know 
a million ways to boost your mileage; here's a way to get 
a little bii more 

That's the Mobil 1 story And now you know why 
it's worth up to $3.95 Or even more. 
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How rs your car running? Do you have 
a problem that s got you stumped' 5 
Last year thousands of car owners 
wrote to PM s Car Clinic for help with the 
problems they were having with their 
automobiles 

On a following page is an explanation 
of j u st ho w we ana I y z ed t h ose t hou sands 
of letters and how we've organized this 
Car Care Guide around the results 
The outcome may surprise you. Here 
is a summary of the findings ranked by 
the percentage of those who asked 
about each problem area 
T .Carburetors 18 . 4 % 

2 Ignition and electrical systems 9.1 
3. Bodies— inside and out 7.8 

4 Transmissions and drivetrains 6.1 

5 Starting problems 5.7 
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6. Suspension and steering 5.5 

7 Oil problems 5.2 

6 Engines 4.8 

9. Brakes 4,0 

10 Heaters and airconditioners 3.6 

11 Exhaust systems 3.3 

12 Cooling systems 3.3 

13 Fuel systems and gasoline 2.1 

14 Tires 0.7 



The single largest group of letters, 
(20 4%) asked for information about a 
multitude of automotive subjects and so 
we've included as Section 15 an infor- 
mal ion-wanted discussion 
In the past we've organized Car Care 
Guide the way we've wanted to, this 
1976 edition is organized the way you 
want it 
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T he two pages of Car Clinic 
column that appear each 
month in Popular Mechanics 
might be called the tip of a paper 
iceberg. 

The letters we answer on those 
pages are a handful selected 
from the hundreds we receive. 

The rest are retained in file 
cabinets in the order they arrive. 
It's impossible to answer each 
one. We thought about those 
letters — and the perplexed car 
owners who wrote them — when 
we discussed how the 76 Car 
Care Guide could be of the 
greatest value to the readers 
of PM. 

The best thing we could do 
would be to answer aiJ those 
letters! And thafs what wa ve 
attempted to do here. 

Every letter we received during 
1975 was read again, and the car 
owner s problem was coded 
onto a computer card. This time- 
consuming step in organizing the 
Guide was the job of statistician 
Bob Winter and PM secretary 
Susan Joubert. After the 
computer cards were prepared, 
it was an easy Job to push 
buttons and get a printout, in 
percentages, of what problems 
were plaguing car owners who 
wrote us. Four and a half 
minutes on the computer 
pinpointed ah of them! 

With the computer printout In 
hand, the rest was simple. 

Solving carburetor problems 
would be Section 1; ignition 
and electrical problems would 
be Section 2; and so on. All 
that remained was for Car 
Clinic author, Mod Schuttz, 
to write the 76 Car Care Guide. 

The sections begin on the 
following pages. 



WrMllIng with ih& e ampule r prinloul 
from Isfl to rifihl are PM Edltqi John 
UnkleUer. Aulo Editor SiH Hartlord 
and Car Clinic author Mori Schultz, 
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I. Carburetor/ 



a imcst orre-tifth of ihe letters received 
M by Car Clinic In 1975 (16.4 percent to 
be exact) were from people with carbure- 
to r- re fa ted problems. Complaints included 
excessive fuel consumption, hesitation 
when accelerating, engine surge, perco- 
lation, backfiring and stalling. 

Most letters tali into a category we call 
"carbureter tune-up." because they ask 
help with problems that can usually be 
solved (or could have bean prevented) by 
following a prescribed servicing proced- 
ure. This is a good place to begin. 

CAHBURETOR TUNE-UP 

There isn't too much that has to be dona 
for a carbureter, but what is required is 
necessary tor good engine performance. 
Unhappily, some car owners neglect the 
carbureter until they gel hit over the 
head* and even then , * . well, consider 
tlii a excerpt from a fetter: 

n My car rides rough, loses power 
and has poor fuel consumption. 

Plugs, dwelt and ignition timing are 

O.K. What's wrong?" 

"What's wrong" is that servicing the 
ignition system without tuning up the car- 
buretor (and vice versa) is a waste of time 
and energy. Pity, too, because carbureter 
servicing is so easy: 

1. Start by simply replacing the air- 
filter element. It can get dogged enough 
with dirt lo severely impede Ihe flow of air 
Into the carburetor, which disrupts Ihe 
gas/air ratio. Forced to run on a richer- 
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Carbureter at Fdla wilh i dle-Circuit 
nozzle mp ply in o iu&l. 



ihan-nprmai fuel mixture, the engine will 
surge or stall, and consume more fuel. 

To determine whether your car needs a 
new air-filler element, just shine a drop- 
light from the inside out, If the element 
lochs dirty, get a now one. 
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2, After checking on the element, test 
automatic choke operation. Engine cold? 
Have someone behind the wheel press 
and release the accelerator pedal as you 
watch the choke plate, which should close 
over the carburetor throat. 

This is the proper position ctlhs choke 
plate when a cold engine is first started, 
A closed choke pi ate keeps air from en- 
tering the carburetor when a cold engine 
is started, which gives the engine a richer 
fuel mix lure for positive starting. 

Have a Intend start the engine. The 
choke plate should open slightly and con- 
tinue to open until rt's soon wide open. If 
the choke plate slicks closed (fully or par- 
lially), the fuel mixture will become loo 
rich for the engine as the engine gels 
warmer and warmer, and its need for rich 
fuel lessens. The engine will flood and 
stall. 

in other words, if your engine is hard 
to start or stalls, check the choke. 

To keep the choke working right, or to 
free it up if It Isn't, clean choke linkage 
wilh choke cleaner or kerosene, using an 
old toothbrush lo scrub away crusted dirt. 
Apply cleaner lo choke-plate pivots es- 
pecially, working the plate back and forth 
by hand a few times. 

Test the choke again. Work? ff noi, 



then the system should be la ken apart 
and examined for bad parts, especially 
a weak thermostatic spring. 

3. When you've gotten this far, slop and 
think a second — how long has it been 
since the fuel f I iter was replaced or 
cleaned? Every 1 2.00Q miles is generally 
conceded to be a good time, bul look in 
your owner's manual since the manufac- 
turer should have Ihe last word. 

A clogged fuel filter leads to engine 
surge, lack of power or a starting prob- 
lem, Your carburetor has either an In-line 
or interna! filter. An in-fine filter* which is 
inserted in the fuel line between fuel 
pump and carburetor (it's visible), is a 
plastic or metal chamber that can'l be 
serviced — ycuVe get lo replace it. 

Put a receptacle or rag beneath the 
filter to catch gasoline. See that the en- 
gine is cold — and don't smoke. Slide the 
filter's retaining clips off heses and pull 
the filter Irorn the fuel line. Then reverse 
the procedure to install a new filter. 

Internal fuel filters (they're not visible) 
arc inserted in carburetors at the fuel in- 
let , Some are metal (bronze usually). They 
can ba cleaned In kerosene or carbureter 
solvent and reused* Others are paper. 
A paper filter must be thrown away and 
replaced with a new one. 
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Unscrew the luei line at the carbureter 
Intel and remove the large reielnlng nut. 
Draw the filter and spring from place. 
Don't lose i he spring, You have to reuse 
it 

Now it's time ro adjust the carburetor, 
but before you do, reinstall the carburetor 
air cleaner. Be careful not to overtighten 
hold-down fasteners since it's possible lo 
crush the sides of the carburetor. 

4, Whan wo talk of "carburetor adjust- 
ments," we're speaking about the slow- 
Idle speed adjustment (also called curb 
idle speed and hot idle speed) and fa St- 
idle speed adjustment. A third common 
adjustment— idle mixture — is important to 
older-model cars. 

Slow idling speed refers lo the rata of 
speed at which an engine idles after it 
is warmed up, If slow idle speed is not 
sat to manufacturer specification, ihe 
engine may stall, hesitate on acceleration, 
Idle rough or use more gas than normal. 

With the engine warmed up and the 
choke pi ale open, connect a tachometer. 
The typical tach has a black lead that's 
hooked to a clean ground, and a red lead 
thai's connected to the distributor primary 
terminal on the coil. This is the terminal 
that the primary wire going to the distrib- 
utor is attached lo. 

Find out the manufacturer’? idle speed 
specif ical ion tor his engine, and Ihe con- 
ditions under which he wan is Jdle speed 
set (in gear or out of gear; headlights on 
or off; whatever). This information is 
printed by some manufacturers in car 
owner's manuals; it is printed in the car's 
service manual; it should be printed on 
the decal glued to a spot in the engine 
compartment if you have a 1970 or later 
model; and it is also found in general 
auto-re pair manuals in public libraries, 
such as Motor's Auto Repair Manual, 



i 



luk-ipefld screw hi turned to set correct 
rpm with use el ■ tachometer. 

Start Ihe engine and lei it idle. The 
tachometer should read the manufactur- 
er's idle-speed specification, If not. adjust 
by turning Ihe carburetor Idle-speed 
screw or idle-speed solenoid. A carbure- 
tor usually has one or the other, bul in 




the event ll has both, manufacturer's. In- 
structions wilt tell you which to uso to 
make tho adjustment. 

The Idle-Speed screw is turned with a 
screwdriver. The idle-speed solenoid ad- 
justing nut is turned with a small wrench. 
Turning the screw or adjusting nut coun- 
terclockwise reduces idling speed. 



IDLE SPEED SOLENOID 




IdlMpead iolB-noJd nut If turned fa Adjust 
■low id la speed. 



Fail idling speed refers to the speed 
at which an engine idles when cold end 
first started. The fast-idle mechanism, 
along with the choke, provides the en- 
gine with sufficient fuel to maintain Idling 
at a higher rale of speed, keeping the 
engine from stalling. 

The last-idle mechanism consists of a 
fast-idle screw that intercept graduated 
steps on a fast- idle cam. The position of 
the screw against the cam determines 
engine speed, Hera's how it works: 

Suppose you start a cold engine. The 
fast-idle screw meets the highest step of 
the fast-idle cam. The fast-idle cam is at- 
tached by a shaft to the throttle plate. The 
fast-idle cam, therefore, keeps the throttle 
plate open partially to provide maximum 
last Idling speed. 

As the engine starts warming up and 
its need far a richer fuel mixture becomes 
less, the last-idle mechanism disengages, 
and the fast-idle screw steps down one 
step on Ihe cam. This allows idle speed 
to taper off. When the engine is fully 
warmed up, the fasl-fdie screw is off the 
fast-idle cam entirely, which disconnects 
the fast- idle mechanism. The engine will 
then idle at its normal slow idle rale of 
speed. 

The fast-idle mechanism and its opera- 
tion bring lo mind a letter we received at 
Car Clinic. 1 1 said: 

“Mjr car's engine races when t start 
H first thing In the morning ,,.so 
fast that it shifts with a bang. What 
should I do about this?" 

First of all, It's possible that the fast-idle 
mechanism is hanging up. One way to 

(Pl&aSG turn to page ?36J 




everything metal 
in the house 
against sticking 
and binding. 




PENNZ-GUARD in the jet Spray can 



lubricates, penetrates, prevents 
rust. Spray it on squeaky hinges, 
sticky locks, sliding doors, metal 
drawers, noisy tans, screens, storm 
sashes, casters, metal garden 
furniture.. .any of 1001 things you 
want to lubricate or protect from 
rust and moisture, just call out the 
guard —PENNZ-GUARD, 

At auto, hardware, chain and 
discount stores. 

A Penn zoil Product. 

GUMOUf, Cleveland. OhiQ44iCw 
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DID YOU MEAD THE ONE ABOUT THE GUT 
WHOSE CAR WAS ABOUT TO BOIL OVER 
AND HE TURNED ON THE HEATER? 




He wasn’t so crazy. You see, if you put on your heater 
when your car starts heating up, put the car in neutral and 
give it some gas, the heater will help take some of the heat 
from the engine and things should cool 
However, there’s a much better way. 

Just make sure you have the right 
solution of Dowgard* Coolant 
Antifreeze in your cooling system. 

Because Dowgard offers year round 
protection against the build-up of 
:orrosive particles. And without a 
doubt, corrosion’s a thing that can 
block your cooling system and 
cause boil over. 

When it comes to a coolant 
antifreeze that offers real corrosion 
protection, there’s nothing better 
than Dowgard. It’s a car’s lifeblood. 
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CARBURETORS 

{Con!,'n::prt r'.=u;p f35) 

try lo cut back on idling spaed is to tap 
down and up on the accelerator pedal 
quickly. If engine speed doesn't throttle 
back the fast-idle cam may be sticking, 

A couple of squirts of carburetor sol- 
vent around the cam and working the cam 
back and forth by hand should take care 
of (his. if not, then it's likely that the last- 
idle speed is no) ad [u sled to manufac hir- 
er specification 

fast-idle speed is usually adjusted with 
the engine running el the slow idling 
speed specified by the manufacturer. The 
choke plaia should be closed. This can 
be done by releasing the choke cam, 

Now, rotate the fast-idle cam so I he 
fast-idle screw comes to rest on the high- 
est step oMhe cam. If the screw does not 
intercept the cam, increase the length of 
the screw until it does. 

Check your tachometer. Engine speed 
should be ai the specified test-idle speed. 
This specification can be obtained from 
the sources mentioned earlier. Fast idling 
Speed is usually about twice that of an 
engine's specified slow idling spaed, 

Idle mixture is another adjustment you 
rrught have to make lo get your carburetor 
tuned right. Since the 196B models, idle 
mixture adjustment screws havo been 
covered by caps to limit travel of the 
screws. This restriction has been imposed 
by law to prevent you from setting en- 



choke 




Fast Idle In ad iuifed by f»U-tdle screw 
on lop atop or cam. Capped Idl* mixture 
screw can be turned to get imooihest idle, 



gines to run on @ richer luel mixture. The 
idle- mixture adjustment, as you know, 1 
controls Ihe ratio of gasoline to air. An 
excessively rich mixture creates unneces- 
sary amounts of air pollution 

Although your carburetor's idle* mixture 
screws are covered by caps, idle mixture 
may stiil be set within limits. Turn caps 
until Ihe engine idles at its smoothest. 
This should be done alter adjusting the 
slow-idle speed. 

One-barrel earbureicrs are equipped 



with one idle -mixture screw. Two and 
four-barrel carburetors have two. 

POOR FUEL ECONOMY 

In every bundle of letters received at 
Car Ctfnic, there are always some decry' 
ing poor gas mileage. In 1-975. for In- 
stance, fully 4.5 percent sounded simitar 
to this: 

* 4 I gef only 10 miles a gallon from 
my 19G9 Chevrolet pickup, I can't 
afford to drive it What can I do? ft 

You csn consider these factors: 

■ Unde reflated tires place a drag on a 
car, causing it to use more fuel, 

■ Dragging service brakes and hand- 
brakes also increase fuel consumption. 

■ A restricted exhaust system leads to 
power toss, which is compensated lor by 
the engine using more gas. 

■ Improper front-end alignment, espec- 
ially incorrect toe-in adjustment, puts un- 
necessary friction on a car and leads to 
an increase in fuel consumption. 

m Excessive fuel-pump pressure causes 
too much gas to be delivered to the car- 
b ureter, and hence to the engine where 
iT$ consumed, 

■ Sloppy driving is Ihe biggest slnglB 
cause of poor fuel economy. The greatest 
gas robbers are excessive speed, erratic 
(jack rabbit) acceleration, Ido much slop- 
ping and starting, and prolonged engine 
warm-up periods. 

* A fuel leak anywhere in (he fuel sys- 
tem. of course, is a complete waste. To 
trace leaks, start the engine, let it idle 
and examine fuel-tank seams, fuel-filler 
neck seams, fuel line from fuel tank to 
fuel pump f fuel fittings el the fuel pump, 
fuel line from fuel pump to carbuertor, 
fuel-line filling at the carburetor, car- 
buretor assembly bolts, and carburetor- 
intako manifold seam. Tighten bolls and 
fittings. If this won’t slop a leak, remove 
the part, replace the gasket if a gasket 
is used, or replace the part. 

■ An engine that’s properly tun ad pro- 
vides belter fuel mileage than one which 
isn't tuned. Tune-up includes tuning the 
carburetor as ws just discussed. Also ihe 
ignition — discussed later. 

* A carburetor that has seen many miles 
ot service may be In need oi cleaning and 
overhaul to better your gas mileage. A 
dirty carburetor or one damaged internally 
often signals its defectiveness py leaking 
gasoline. 

HESITATION WHEN ACCELERATING 

“A major problem l have with my 
74 Fort is that when I step on the 
gas it takes a second or so to pick 
up speed/ 1 

This is what’s meant by hesitation on ac- 
ce I era lion, It's a problem, being experi- 
enced by 1.3 percent of today's car own- 
er* — or So our Car Plfnfc letters tel I US, 
What’s it all about? 



From the standpoint of the carburetor 
and fuel system, hesitalion on accelera- 
tion may be caused by faulty automatic- 
choke adjustment, partially clogged fuel 
filter and a dirty carburetor, all cf which 
we've already discussed; or a bad accel- 
erator pump or inoperative vacuum break, 
or a malfunction in (he thermostatically 
controlled air cleaner, discussed below. 
Other causes Of hesitation, discussed 
elsewhere in this Car Care Guide r Include 
vacuum leaks and a breakdown in ihe 
ignition system, 

The job of the accelerating pump la to 
inject a spurt of gasoline into the carbu- 
retor when rapid pickup is called for. This 
spurt of gas compensates lor the rapid 
rush of air Into the carburetor which oc- 
curs when accelerating. Were it not for 
the accelerating pump, the air/ fuel ratio 
would become unbalanced, and the en- 
gine would starve for gasoline. Hesitation 
usually occurs, but. In extreme cases the 
engine might stall. 

To test the accelerating pump, warm 
up the engine, turn It off. remove the 
carburetor air cleaner, peer down the 
barrel of the carburetor and activate the 
throttle lever rapidly a couple of times. 
Gas shoutd squirt with authority into the 
carburetor throat. Ef not, the carburetor 
should be taken apart and the accelerat- 
ing pump replaced. 

Many engines use a vacuum-break 
diaphragm mounted on the carburetor to 
help p raven I overchoking, it’s a cylindri- 
cal chamber connected to the choke. 

*7 am trying to do all my own 
tune-up work, hut still haven't 
tackled the vacuum break. „ . ." 

A damaged or improperly adjusted 
vacuum break will cause bee nation by not 
permitting the choke plate to open enough 
or allowing it to open too much, depend- 
ing on circumstances. To firtd Out il the 
vacuum break is broken, disconnect the 
diaphragm hose al The source of vacuum 
and: draw in on the hose with your mouth 
to create vacuum. The engine has to be 
cold and the choke plate dosed. As vacu- 
um Is created, I he choke plate should 
open. If not, replace the vacuum break. 

Adjusting the vacuum break requires 
that you determine the specification, seal 
the vacuum -break diaphragm and place a 
correctly sized gauge between the choke 
plate and carburetor, To close or open the 
plate to meet the gauge, the choko rod or 
vacuum- break link is bent, 

Cara since have thermo statically 
controlled air cleaners, which are char- 
acterized by a butterfly plate in the snor- 
kel. If the butterfly plate Isn't working, if 
stays open or closed all the time. In 
either event, hesitation would be experi- 
enced at one time or another. 

To check the air cleaner, have the en- 
gine cold end look inside the snorkel. 
The butterfly plate should be closed, seal- 
ing off the snorkel. Stan the engine. The 
plate should start opening and attain a 
full open position when air around the 
snorkel reaches aboul W 1 F- 



RUNNING GOWN OTHER 
PROBLEMS 



Four other carburetor- related problems 
experienced by car owners who wrote are 
surge, percolation, stalling and backfiring. 

Surge Is not hesitation, it is like a 
throbbing effect as the engine is Idling. 
Chief causes are incorrect Idle speed 
and/or idla-mixture adjustment and a 
dirty fuel filler, alt of which are explained 
under carburetor lune-up procedures. 

Another primary cause ol surge Is a 
mlsadjusted Host level. The float controls 
the operation of the needle valve, through 
which gas passes from the carburetor 
bowl Into circuits Leading to the carbure- 
tor barrel. To determine if the float level Is 
correct, or whether iVs sat too high or too 
low, the carburetor usually has to come 
off the engine and the adjustment made 
with a specially specified gauge. 

Another cause is a dirty carb. 

Percolation is characterized by an en- 
gine which starts fine when cold, but is 
hard to start when hot. You may even 
smell gas if you open the hood. What 
happens is that heat concentrated on the 
carburetor causes gas to boil over and 
flood the engine. A method that may help 
get you started when this happens is to 
press the accelerator pedal to the floor 
end keep It there as you crank the slartsr. 

Stalling has several carburetor- related 
causes, including a dirty fuel fitter and 
choke failure, both of which we've already 
discussed. If stalling occurs when the eni- 
gma is cold only, in addition to ah im- 
properly adjusted or malfunctioning 
choke, the Easi-Idle may be off. 

A peculiar kind of stall is one experi- 
enced between 40" to 60" F. following 
chillier temperatures. This may be the 
result Of carburetor icing, Condensation 
in the carburetor actually turns to toe and 
blocks the throttle valve opening. When 
the angina is alerted, the restricted gas 
how causes stalling, but the problem 
squares IlseH away once the engine 
warms up. 

If your oar is prone (o carburetor icing, 
add fuel ay atom deicer to the gas tank 
during seasons when swings in tempera- 
ture from freezing to 40° to 6D D F. may be 
expected. 

Backfiring, if caused by the carburetor, 
normally results from a fuel mixture that 
is too lean. If the noise occurs when the 
engine is first started, perhaps the choke 
is set too lean. There are two general 
kinds of chokes: One has the Choke 
mechanism on the carburetor in the form 
of a stove. IE has a cap that is marked and 
can be set either to the rich or lean side. 

Another type of choke has the choke- 
adjusting mechanism inside a well fn the 
manifold. A long rod connects the mech- 
anism to Ihs choke plate. The choke Is 
adjusted by removing the choke mechan- 
ism from the well. 

Sac kli ring is also caused by an ignition 
problem. Ignition and electrical problem* 
ere the subjects of the next section of 
this Car Care Guide, so let's get to it. 
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Nowadays, a pickup often has 
to play as hard as it works. And 
be comfortable Like the family 
car l n many cases, it is the family 
car. 

You expect it to be depend- 
able, efficient and beautiful. 

For a long time. 

If you will go see your GMC 
dealer you can find the kind of 
doit-all vehicle you're looking 
for 

One with 2-wheel drive or 4- 
wheel drive One with a regular 
cab or six- man cab. One with an 



automatic transmission or a 
manual 3- or 4- speed One with 
a step-side or smooth-side body 
One with special trailer-towing 
capabilities, One with the proper 
suspension tor carrying a 
camper. One with the luxurious 
interior a demanding truck 
buyer expects —everything 
from bucket seats to stereo 
The point is. your GMC deaier 
is an expert in this business of 
trucks. He can provide you with 
a pickup that's carefully set up 
to do what you want it to do. And 



you'll be buying a truck that's 
basically durable and comfort- 
able to begin with 

One ihat already offers things 
like an independent front sus- 
pension A roomy cab with 
double-wall construction in the 
doors, the roof, and the cargo 
area, 

Look Ask around, it won t 
take you long to discover what 
kind of reputation GMC pickups 
have People tend to expect a 
lot of a GMC. Maybe because 
it's a lot of pickup. 
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SPARKPLUGS 



BATTER V COIL BREAKER ARM BREAKER POINTS 

Ignition and electrics i systems are ihown pictorial ly and achemHlically, 



A ccording to fellers sent Car Clinic. 

9.1 percent of our readers have que- 
ries about their electrical and ignition sys- 
tems. Surprisingly, 5.9 percent are con- 
cerned about e^ctrical systems and only 
3.2 percent about ignition. 

Most questions deaf wilh specific prob- 
lems resulting from failure of an elect ri- 
cat system "component. When it comes to 
alternators, regulators and wiring, lhare 
is little “car care" involved other than as* 
suflng that the alternator drive belt is in 
good condition and adjusted to provide 
no more than ’A -inch free play. However, 
we receive a great number of letters ask- 
ing questions similar to this one: 

"My problem is f/iaf headlights 
keep tia ring up and down, getting 
dim and real bright, leaf's the 
reason?" 

The “reason’* may be a problem brew- 
ing in the electrical system, which if 
caught quickly can avert an expensive 
repair. 

BEAMING UP AND DOWN 

The man who asked the question about 
headlight ''llare' 7 could have meant that 
his he ad tights were flickering, The two 
conditions are different and! indicate a 
different cause, 

Headlight liar* occurs with changes in 
engine acceleration: your lights alternate 
belween bright and dim. A minimal 
□ mount of flare is normal. Not normal ara 
lights that gat unusually bright as the en- 
gine is accelerated from idle. This could 
signify an excessive charging rate, which 
is verified by Ihe battery noeding water 
frequently, Battery electrolyte might alec 
assume an odor like rotten eggs. Tha 
regulator should be tested before tha 
high charging rale, if it exists, causes 
complete battery failure and also damage 
to headlights and other bulbs. 

Headlight flicker is the change in 
brightness as the car is driven at a steady 
rale. The usual causes of headlight flicker 
are a weak battery and a loose connec- 
tion in the wiring. A battery is easily 
tested — we tell you how In the section 
dealing with starter problems. But finding 
a loose or broken wire is something else 
again. It requires experience and a wiring 
schematic so the more than 1000 feet of 
wiring can be traced. 

BATTERY QUESTIONS AND 
ANSWERS 

Several letters asked Ihis question 
about batteries: 

“I drive my car a couple ol mites a 
day only. How can t keep the battery 
from running down?" 



No way. The alternator charges the bat- 
lory. and if the car isn't driven sufficiently 
to allow the alternator to extend a full 
charge, the battery will often run down 
and the angina won't start, The only al- 
ternative Is to hook up a slow hattsry 
charger every couple of weeks and 
charge the battery overnight. 

It's also important to keep a battery 
clean. Remove it from the car every six 
months. Cover battery vent caps wilh 
tape and wash all sides with a baking 
soda and water solution. Then flush with 
plain water, 

Repeat this procedure until a fresh ap- 
plication of baking soda solution fails to 
fi zje when applied. Wash down the battery 
holder in the engine compartment tha 
same way. Then clean battery- cable ter- 
minals wilh a wire brush or sandpaper. 

When you reconnect ihe battery, attach 
the positive (T) cable first, then the nega- 
tive (-} — reversing the procedure tor dis- 
connecting the battery. Make sure that 




Alternntof operation depends on proper ad- 
iuitmcnl and condition of drive ball, Don't 
forget to keep some spare bell* :n your car. 



terminals are attached tightly to the posts.' 
Then coat ihe terminals with a light, smear 
of petroleum jelly, 

RED EYE 

"That ‘idiot lighr for the alternator 
— it comes on and stays on f but my 
mechanic says the charging 
system's okay . What's wrong?" 

So wrote a reader from Ohio, echoing 
a common complaint that was voiced by 
most of the people who wrote Car Clinic 
about alternator problems. What we told 
him is that the most likely cause of “red 
eye 1 ' is a loose alternator drive belt — the 
alternator itself is one of Ihe most efficient 
units in Ihe entire car. 

A If drive belts — not just the one serv- 
ing the aEte mate r — should be examined 
often lor tension and damage. He plane 
any belt that's cracked, split or glazed. 
If the drive boll is okey, then test the 
diode trio, which En many alternators acts 
as a protective device for the rectifier 
diodes. A voltmeter reading over ,3 volt 
indicates the diode trio has broken down 
so residual electricity can pass through to 
the indicator light, causing glow. 

A MATTER OF JUDGMENT 

Readers wrote Cer Clinic: 

"Should t replace alternator , 
coolant temperature and oil- pressure 
warning tights with gauges?" 

In the same vein, same wanted to know 
how to install tachometers. 

Gauges have merit. They won't burn 
out as a bulb might, leaving you in Ihe 
dark concerning system performance. 
Furthermore, gauges tell when a syslem 
is approaching the danger zona, Bulbs 
flash only when there’s a compfele break- 
down. 

Here are several points to remember 

fgfease turn ro pajje 140) 
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RallyCarWax. 

It shi nes better 
because it deans better: 
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IGNITION, ELECTRICAL SYSTEMS 

f Con ringed from gags 135) 

if you should decide to Install gauges : 

* Sea that an ammeter is fated the 
same as your alternator — 45 amps,, 60 
amps, or whatever, 

■ Determine the normal oil pressure 
fpr your engine from manufacturer specie 
n cations so the reading you get on your 
gauge will have meaning. 

■ See that your coolant temperature 
gauge has sufficient leeway on the top 
end to show temperature in the '‘normal'' 
range when coolant is. In fact, at normal 
temperature, 

* Gauges you buy, including a tachom- 
eter. should corns with complete installa- 
tion instructions. 

* You will need the wiring diagrams in- 
tended for your particular model of car 
to install gauges and tachometer. Con- 
sult the service manuals 

ignition-caused problems 

The number ol tetters received at Car 
Clinic last year asking direct questions 
about ignition, including sparkplugs and 
distributor, was relatively small (3.5 per- 
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flRffltmbtr; N»w aporkplug* aren't gapped tor 
your car nl thm factory. You hava ID da ill 



cent of the total] However, complaints 
about engine problems that may have 
been caused by ignition failure formed 
Ihe bulk or our mall. These complaints 
included stalling, hard starting, missing, 
rough Idle and lack of engine power. This 
is why we feel it's Important in this Car 
Care Guide to outline Ihe steps Involved 
In tuning up ignition systems. 



IGNITION TUNE-UP SY THE 
NUMBERS 

Here are the steps involved In servic- 
ing a conventional (breaker-point type) 
Ignition system’ 

1, Clean and regap sparkplugs, or re- 

( 0fgfl.se turn to page 743) 
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your reference shelf 
with four from 

Popular 
Mechanics 



A must for the wise 
home owner 

THE POPULAR MECHANICS 
COMPLETE MANUAL OF 
home repair and IMPROVEMENT, 

Here's everything you need to know to 
keep your home in top shape' from "quickie” 
repairs to room additions, even how to finance 
home improvements. Professional shortcuts and tech- 
niques are explained in simple layman's language and 
1,000 photos, drawings, graphs and charts show how to 
make home repairs easier, cheaper, and better. This big 
manual -480 - pages, 6" x 914" - is indexed and crc>!L.s- 
referenced so you can find instant answers to any home 
repair problem . Only $8 *95 * 




lie a Saturday 
Mechanic 

THE POPULAR MECHANICS 
COMPLETE CAR REPAIR 
MANUAL 

Using only a few inexpen- 
sive tools, you can perform 

most auto maintenance and repair tasks yourself The 
Popular Mechanics Complete Car Repair Manual brings 
you step-bjr-fltep advice fru-m the Popular Mechanics car 
care experts — supplemented with clear, detailed photos 
and drawings — to help you slash auto repair costa and 
keep your car running smoother, longer. This big 338- 
page, 6' r x fl'yfc 1 J book can save you many times its modest 
price. On fy $8 *95* 



Wheels in Motion 

POPULAR MECHANICS SOCK OF BIKES 
AND BICYCLING 

Biking! A great way to 
see the country... A sensi- 
ble, inexpensive means of 
transportation, ..An en- 
joyable recreation that 
provides practical health 
benefits. Make the most of 
your bike with the informa- 
tion packed into this huge, 

368- page reference. There 
are safety suggestions; a 
level-headed buyer’s guide; 
road tests of representativ e 
bikes; travel and camping 
tips; repair techniques; and 
much, much more to heJp 
you fully enjoy the benefits 
of cycling. 6" x 9V , illus- 
trated. Only $8*95* 
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Fix it fast 

POPULAR MECHANICS COMPLETE APPLIANCE 

REPAIR MANUAL 

Avoid costly repair bills and 
long annoying waits for the 
serviceman! With this 
guide, you can fix virtually 
any household appliance 
yourself The clear, non- 
technical text and step-by- 
step photos and drawings 
put even major tasks with in 
the abilities of the average 
homeowner. Minor, every- 
day tasks — like fixing the 
iron or toaster — are given 
detailed coverage, too. In 
an age of poor service and 
skyrocketing bills, you 
can't afford to miaa thia 6 r * x 
320-page volume. 
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Oniy$8*9t* 



>Th«w book* also available At loading bookstores ■ 



I POPULAR MECHANICS BOOKS, P.O. Bax 1 575. Radio Crty Station. Haw York, N.Y, 1001* 
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An old plug can cost you more 

than a new plug. 



Of course you're trying to 
save money. But if you think 
using a set of spark plugs 
for 20,000 to 25,000 miles will 
help make you rich , , . well, 
read on. 

Your engine Is too 
dependable. 

The modern engine is a 
very forgiving machine. It'tl 
faithfully start and run with 
spark plugs that are tong 



past their prime. But while it 
manages to run with old 
plugs, it can also be wasting 
that expensive gasoline of ~ 
yours at a horrendous rate. 

How much waste? 

We're conducting a 
nationwide series of tests of 
everyday cars like yours. 

So far, 3 out of 4 of the 
cars tested got better 
mileage when we replaced 
worn plugs with fresh 
Champions, And the average 
mileage improvement 
was 4.27%. 

So what’ll it be. Plugs? 

Or gasoline? 

If it were up to u$ f we’d 
setl you some fresh 



Champion spark plugs. But 
it's your car and your money. 
We just figure a small jolt 
for fresh spark plugs beats 
slow death at the gas pump 
any day. 

Whichever way you 
decide, we hope we ve 
helped you save some 
money. You've worked too 
hard to let it go 
to waste, f I 




Fill ter up “ 
with Champions. 



Toledo, OH «GE5 
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IGNITION, ELECTRICAL SYSTEMS 

fComimffltf .rcm page 1 - 40 } 

place them if damaged or badly worn. 
Remember To gap new plugs as wall fit 
reused plugs to specification. 

2. Wipe off and examine the body of 
the coil. If ft's cracked, replace the coil. 

3. Replace primary circuit wires if in- 
sutalion is frayed or brittle. Make sore 
these wires are tightly attached. 

4. Remove the secondary cable Irom 
the COil lower. Check to see if the tower 
is damaged. Replace the coil if it is, If 
not. clean out the tower. Reseat the cable 
■irmly, 

5. Take off the distributor cap, wipe it 
clean, and check for cracks, chips, car* 
bon tracks, and broken or eroded ter- 
minals. Replace a damaged cap. If the 
old cap Is to be reused, clean contacts 
with a piece of fine sandpaper. 

6. Pull one secondary cable at a lime 
from each tower by its boot and dean out 
towers with your distributor-lower clean- 
ing tool, reseating the cable lirmly be- 
lore going to the next one. Replace the 
cap if a lower is damaged, Also examine 
each cable for cracks and brittleness. 
Replace a questionable set of cables, 

7. Remove and examine the rotor, and 
replace It if its damaged. Also remove 
radio frequency shield if there's one. 

6. Twist the distributor shaft in the di- 
reclion of rotation and release. It should 
snap back. If it does not do this, the dis- 

FROM 001 L H(CH . VACUUM 

DISTRIBUTOR \ TEN SI Oh ADVANCE 




Distributor ia key component in your Ig- 
nition system. Keep il In top-notch shape. 



tribute t" should be removed for overhaul. 

9 . If you can't get a good look at dis- 
iributor points, remove the breaker-point 
assembly Irom the distributor. Speed 
points apart carefully. If points look badly 



WIRE FROM 
BATTERY 



NIGH- TENSION OUTLET 
TO ftOTOR 



WIRE FROM 
POINTS 




SECONDARY 

WINDING 



PRIMARY 

WINDING 



Coil conn actions mutl be clam and llghl, 
and the body chacktd for damage periodically. 



worn or burned, replace (hem and the 
condenser. If points have a gray linl or 
are a bit rough, pass a distributor point 
file between them once and clean with 
mineral spirits or alcohol. 

10. Sei poinl gap lo manufacturer spec 
by placing the rubbing block of the mov- 
able point on a lobe of the cam. One Type 
of poinis is set by turning an adjusting 
screw with an Allen wrench. The other 
type is gapped by loosening the mount- 
ing screw and twisting the slot which 
moves the movable point Before placing 
your feeler gauge between points, make 
sure the gauge is clean. Hold it straight. 
Gap is right when the feeler gauge gives 
slight resistance as it's moved between 
points, 

11. if your distributor has a wick that 
lubricates the cam, replace it. If there is 
no- wick, apply a drop of cam lubricant 
equal to the size of a match head to one 
cam lobe. Lubrication is very important, 
but overlubrication damages points. Re- 
assemble the distributor, 

12. Set dwell, which is the amount ol 
time points remain closed, to manufac- 
turer spec. Connect your dwell/tach's red 
lead to the distributor primary terminal 
on the coil. The black lead goes to a 
clean ground. Start the engine, let it warm 
up and see that idle speed is adjusted to 



manufacturer spec, Switch the dwell/lach 
over lo "dwell" mode. If the recorded 
dwell -angle reading Is not to spec, make 
the necessary adjustment. 

13. If you're lucky enough to have a 
distributor which has a little access door, 
open the door and adjust point gap with 
an Allen wrench. If there is no access 
door, torn off the engine, remove parts 
so you can reach the points and adjust 
them. If the dwell angle is loo great, set 
point; farther apart; it too small, set them 
closer together. Sutton up the distributor 
and recheck dwell angle, You may have 
to do this a couple of times before hit- 
ting the specified dwell setting. 

14 , Disconnecl the dwell/lach and con- 
nect a timing light, Find timing marks, 
pull off and plug the hose from the vac- 
uum advance unit, and. start the engine. 
Aim the liming light straighl down on the 
timing marks and pointer. Pick out the 
one timing mark specified by the manu- 
facturer as "correct'' See If the pointer 
aligns itself with thal mark each time the 
light flashes. If it doesn't, timing has to 
be adjusted. 

15 . To adjust timing, lurn of! the engine 
and loosen the dislribuior hold-down bolt 
with a distributor wrench, Start the en- 
gine, and aim the timing light at the tim- 
ing marks again. Grasp the vacuum 
advance unit and slowly rotele the distrib- 
utor to set timing properly. When timing 
is on Ihe button, turn off the engine, tight- 
en the distributor and recheck, 

16, Test centrifugal and vacuum ad- 
vance units before disconnecting the lim- 
ing light. Aim the light at the timing mark 
and advance engine speed until the en- 
gine is running at 1500 rpm. You should 
reconnect your tach for this test. The tim- 
ing mark should advance as engine a peed 
increases and drop back to its original 
setting when engine speed drops back to 
idle, tf it doesn't, the distributor should be 
overhauled with attention paid to centri- 
fugal advance weights and spring s. 

Hook Ihe vacuum hose onto the vac- 
uum advance, aim the timing light at the 
liming mark and again increase engine 
speed to 1500 rpm. Timing should ad- 
vance i I self farther than El did when you 
checked centrifugal advance, If it doesn't, 
replace the vacuum advance, 

ELECTRONIC IGNITION TUNE-UP 

This superb Ignition system requires 
very little care, but what it needs il needs 
— usually once every 20,000 to 30,000 
miles, depending on manufacturer ra com- 
mendations. Indications that an elec- 
tronic igmtion needs a tune-up are 
the failure of the engine to start or an 
engine that runs rough. Here's what to do: 

■ Replace sparkplugs, and remove and 
examine the distributor cap tor damage, 

■ Check the rotor tor damage (replace 
it. If necessary), and examine the high- 
tension wires. I! insulation Is brittle or 
frayed, replace wiring. 

■ Time the ignition system as we ex- 
plained earlier. You don't have to set 
dwell. There are no points. 
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Introducing 
The Silver Bullet. 



STP announces a significant advance in filter 
technology...a new Double Oil Filter that 
actually filters every drop of oil twice on every 
filter cycle, in lab tests, following SAE Oil Fitter 
Test Procedure J-806a, it delivered a better 
combination of long life and high efficiency 
than any of the 5 other best-selling filters. 
Read why it’s the oil filter you should buy. 

An oil filter has an incredible job totlo. 

In average driving it fllccrs all the oil in your 
crankcase approximately once every 30 seconds! 

In other words, in 7500 miles of driving fat aver- 
age speed -K) mphh over 28,000 gallons of oil pass 
through your oil filter. 

To handle this tremendous task* STP now intro- 
duces a new Double Oil Filler that gives you n 
better combination of long life and high efficiency 
than the Mother best-selling filter brands. 

The problem with filters. 

Grit, sludge, and microscopic bits of metal find 
their way into every engine's oil Left there they 
can play hell w ith the guts of an engine and can 
seriously shorten iis life. 

So good filtration and long filter life are both 
important. Ami I hat's where the problem lies. 
Historically, lab tests have shown long-life oil 
$ biters 10 Ik - re lat ively s hort on ef fie i e ney. w hi le t he 
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highly efficient ones have tended to clog up 

Ju 
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Test results, certified by The American Standards Testing 
Bureau Inc. For a more complete test report write: 

The Silver Battel do STP Cor p 1400 W Commercial 
B>vd r Ft. Lauderdale, Florida 33310, 

•Tpsf term tested it 24 trOiteS tack Oi fireSStu'e 
bo\td up was jbrjorma/ ^ndicati/sg inter nai leakage. 



relatively quickly. 

Once u filter becomes sufficiently clogged, its 
bypass valve opens and oil begins to circulate 
freely without being filtered at all, 

In either case you may have a problem. A filter 
that isn't fil tering with high efficiency, Or a filter 
that isn't filtering at all. 

Why The Silver Bullet is superior. 

The engineering ideal is to get both long life md 
high efficiency out of an oil filter. 

And none of l tic 5 best -selling filters comes as close lu the ideal as STP's new Silver Bullet. 

It contains tw o filter elements made of different filtering media. One filter nests inside the other and all your oil goes 
through both filters on every pass through the canister. 

This may sound elementary. But the fact is, no other leading filter manufacturer builds a filter this way. 

Laboratory tests, certified by The American Standards Testing Bureau, Inc., prove The Silver Bullet delivers a 
better combination of long life and high efficiency than any of the 5 other best-selling brands. 

Can a better oil filter save you money? 

Like life insurance, good oil filtration is a long term proposition. And vve at STP definitely do not recommend that 
you use a better filter as an excuse for skipping filter changes or as an excuse for extending oil change intervals. 

But certain facts can t be ignored. Your car represents a big investment. 

Dirt and abrasives ore bad for its engine. 

Install The Silver Bullet and you can be sure you've given your engine 
the protec 1 ion it deserves. How much is that assurance worth? . M 

You’ll have to be the judge of that, N0W TIfOfTI S I K 







3 31' A 



CAR CARE GUIDE 



S. Bodie/ - in/ide and out 




wiper nuaees 









HINGE LUBRICANT / SI Of MOLDING 



CAfi PET SHAMPOO 



WEATHE RSTRlPfING, UPHOLSTERY CLEANER VINYL TOP 



ENGINE DECREASE R 



GLASS 

CLEARER 



BODY WAX 

/ 



GLASS CLEANER 



BODY WAX 



WIPER RUB&E R 



WATER 

DRAIN 

HOLES 



WHEEL WELLS 



CHROME CLEANER 



UPHOLSTERY 

cleaner 



LOCK ANTIFREEZE 

AND LUBRICANT 



WHEEL HUBS WHEEL WELLS 

AND WHEEL CO Yffl& 



O f sit ihfi mail sent to Car Clinic, 7.8 
percent had questions about auto body 
noise, radios, body leaks, pain I and finish 
— in lhat order. The remainder, which 
didn't amount to much individually, asked 
advice on such subjects as windshield 
wipers, window smog, safety belts, in- 
terior finish, hub caps, horn, speedometer, 
sun visor, mudguards and door latches. 
We ll cover the areas Of greatest concern. 

FINDING AND STOPPING NOISE 

"My Pontiac has been giving off a 
rattle since day one* No one has 
been able to pinpoint its location. Is 
there any hope? If I try myself* where 
shom I start?** 

Finding the source of the kind of noise 
this reader is experiencing is one of the 
toughest tasks you can lace. Fixing the 
rattle, squeak, groan, whistle or whatever 
is usually simple. 

Drive the car on different road surface a, 
over bumps and at different speeds to 
establish whether noise is coming from 
the body or chassis, Once you have seh 
tied on the body (you’ve ruled out such 
chassis areas as engine, suspension and 
exhaust), establish if noise is being 
cau sed by loose body boils ( nonun itlzed 
body), broken weld (unitized body), or a 
loose door or window. 

If the car has a ncnumilzed (dr par' 
daily nonunitized) body, loose body boils 
would cause rattles that are more pro- 
nounced when I he car goes over bumps. 
Tighten bolts wllh a torque wrench to 
manufacturer specifications, whFch is usu* 
ally 2S to 30 ft-lb. 

If the car has a unitized (or partially 



unitized) body, a weld that has broken 
loose would produce a groan or squeak 
that's amplified when the car goes over 
bumps. The broken weld should be found 
and repaired by a repair shop (has has 
a spot -welding facility. 




Tightening body bofti with a torque 
wraich may eliminato an alutivo r.iltlo. 



TRACKING DOWN LOOSE BOLTS 
AND PARTS 

Most times body noise is produced by 
something that's come loose. To find the 
rattle, start at one end of the car and 
gently tap every spot from top to bottom 
with a rubber mallet. Take your time and 
tap every inch of the fenders, doors, 
hood, trunk Hd and windows. 

When you hear a rattle, stop and 
tighten: bolts In Iho area. Test again. If 
a part is held by a catch or rides on 
hinges, lubricate the catch or hinge and 
test again. 

If you hear a rattle whan striking the 
canter of a door, there might be so mo- 
th! ng lying inside the door — 'maybe a bolt 
that's dropped from place or even a tool 



left in the door during assembly. Remove 
the trim panel and investigate. 

Rattles from a window are caused when 
channel weatherstripping comes loose or 
wears out, or a window regulator goes 
bed. 

There's another possibility that exists 
when a door rattles: The door may not 
be aligned correctly. One way to find oUl 
is to look at the gap between the door 
and the adjacent lender. Now check the 
gap between door and lender on the 
other side of Ihe car. If there’s an appre- 
ciable difference between the two gaps, it 
indicates that the rattling door should be 
realigned. Hare's how. 

■ Loosen door hinge bolts, 

s Using a pry bar. move the door until 
the gap between the door and adjacent 
fender rs equal to the gap between lha 
door and adjacent fender on the opposite 
side of the car, 

■ Tighten himgo bolts securely. 

* Realign Ihe door striker plete by 
loosening striker plate bolls and taking 
the pfate off. Insert (or remove) metal 
slriker plate shims behind the plate until 
a clearance ol 3/32 Ic S/32 Inch between 
striker plate and door lock is obtained. 
Shims may be purchased from an auto 
supply and accessory dealer, or from the 
parts department of a dealer selling your 
make car. 

To gel a clear shol at measuring that 
distance between the slriker plate and 
door lock, clean off both piarfs and apply 
a layer of grease or graph lie to Ihe 
striker plate bolt, Open and close the 
door once or twice. A pattern from Ihe 
door lock will impress itself on the grease 
or graphite. Measure from the pallern to 
ihs tip of the striker plate bolt to estab- 
lish the clearance between striker plate 
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and door lock (remember, it should be 
3/32 to 5/32 inch). 

Excessive distance between the two 
components causes a door to rfiltle. In- 
sufficient clearance interferes with lock- 
ing action. 




Realigning a car door will require an 
ad|ujilmtnt to Ihe door striker pill*. 



TRACKING DOWN CHASSIS NOISE 

Suppose during your road test you de- 
termined that noise was coming from a 
chassis pari rather than Ihe body. Chassis 
parts that produce noise mosi often are 
the alternator when it Comes loose on tts 
mounting bracket; power steering and 
alFconditioner mounting brackets; motor 
mounts; suspension parts, such as loose 
shock absorbers and sway bars; and 
exhaust system components. 

Each should be inspected closely. The 
toughest noise to find is one produced 
in the engine compartment. A handy tool 
you may ward lo consider buying to help 
you isolate noise is an auto stethoscope. 
When placed: against a part, it amplifies 
any noise the part may be producing, 
leaving no doubt. 

A FEW WORDS ABOUT RADIOS 

"What causes a radio to dirt in and 
out? Mina has started doing this” 

This question asked by one of our read- 
ers is typical of Ihe letters Car Clinic 
receives about radios. Another radio 
problem is interference wilh reception, 

"Cutting in and out" is defined as a 
radio thai is playing normally and sud- 
denly dies—and then comes back on. 
Don't confuse it with station fade which 
occurs when you drive away from an area 
served by a particular station. 

Culling in and out is caused by loose 
connections or by wires that ground 
themselves out as you drive along, 

Connections to the radio s ground^ and 
connections to Ihe battery, antenna and 
remote speakers (if any) should be tight- 
ened and inspected for integrity. Broken 
wires should be replaced or spliced to- 
gether. 

incidentally, if the radio is dead fdiaf 
light out) don'i rush to have a radio re- 
pairman pull it from the car — not before 
you replace the fuse serving the radio in 
Ihe car s fuse block and try the radio. 

interference is normally produced by 

1*6 



the car's ignition system. Every car wilh 
a radio has a means of suppressing this 
Interference, Some have RF (radio inter- 
lerence) shields in the distributor; some 
have resistor wires as part of the ignilicm 
wiring; still others call lor using resistor- 
type sparkplugs. Resistor wiring is the 
method (hat goes awry most oflen. When 
it happens, rep lacing Ihe resistor wire is 
]n order, or you can always use resistor- 
type sparkplugs. 

By Ihe way, If you have a Stereo tape 
player in your car, don'i forget lo clean 
the player's head periodically — every lOO 
hours of operation is the recommended 
interval. Follow cleaning instructions 
in the owner's manual, Normally all that 
is required is cleaning the player head 
with a cotton swab that's boon dipped in 
alcohol, 

Important; Never appfy any lubricanl 
to a stereo tape player, and don't bring 
any magnetized tools near the head. If 
the head becomes magnetized, every 
tape you insert into the player will be 
ruined. 



STOPPING BODY LEAKS 

About one percenl of letters to Gar 
CUnic in 1975 dealt with water looks 
inlo the car's interior. A typical question 
sounded like this one sent by a man 
In Chicago: 

"Water is leaking into my 1969 
Dodge Charger when if rains, 
entering tram beneath the 
dashboard. How can I keep this 
from happening ? ri 

The procedure is: 1. find the source of 
entry; 2. seal it up. 

To find a water leak, the first thing to 
do is tape a garden hose minus its 
nozzle to the roof of the car. Pul a tin 
can right ahead of the spout so water 
conning from the hose overspreads the 
entire windshield or rear window. 

If the leak has been showing up rn the 
front of the car, test the windshield. 
Chances are the opening is there. 11 the 
leak has been showing up in back, water- 
down the rear window. Be sure the en- 
tire expanse is covered with wafer. Then 
gat inside the car and wall lo see where 
the waler Starts leaking in. 

Have patience. A leak may not show 
up for a while. 

Very important; Every & or 10 min- 
utes, get out of the car and rack it from 
sids-to-side. This action allows water 
which is leaking through the windshield 
and collecting in a seam to untrap Itself 
so if can Start dripping into the car's 
interior. 

When you establish withoul doubt where 
water is leaking Into the car during this 
lest, you should apply windshield sealer 
□round the glass. But this Is. important" 

Do not apply windshield sealer over 
chrome molding strips. You won't seal 
the leak, but instead you will "seal" the 
molding in place. This means that when 
you finally remove molding to make the 



repair properly you will have to exert 
extraordinary pressure behind the strips 
to pop them loose, This pressure will 
probably be Strong enough to crack the 
expensive windshield. 

To correctly seal a leak through a wind- 
shield, remove chrome molding with a 
protessional-style windshield molding re- 
moval tool, which may be obtained from 
an auto parts and accessories dealer, or 
from an auto body repair shop. 

Slide the tool under Ihe molding unlil 
it hits a clip holding the chrome in place. 
Twist the loci genlly unhl the molding 
pops loose Iron the clip. As you get to 
each clip, mark Its location with chalk 
to facilitate replacement. 

Never iry removing molding strips with 
a screwdriver or pry bar. You will crack 
the glass. 

After all strips have been removed, take 
one of the holding clips to an auto body 
shop or auto supply and accessories 
store and get a number of new clips. 
You should not reuse the old ones, which 
will become distorted when you remove 
the molding, 

Place a new clip in each spot where an 
old clip had been. Then apply a gener- 
ous bead of auto windshield sealer aa 
directed on Ihe package. Make certain 
that every inch of the perimeter is cov- 
ered with sealer Leaving a bare spot of- 
fers a gap through which water may 
enter. 

After applying windshield sealer, re- 
install molding, Place the strips over the 
edges of the glass and pop (hem back 
on Ihe clips, 

OTHER AREAS OF LEAKAGE 

Water can leak through windows, doors, 
windshield wiper bosses, holes in the 
firewall, drip rails over doors, and fender 
jotnls- 

Play a heavy stream ol water If cm a 
hose on every cranny and crack as some- 
one in the car keeps his eyes peeled. If 
water leaks into ihe car, seal the particu- 
lar spot being doused. If waler is enter- 
ing |he car through a window or door, the 
waalherslripping is either loose or worn. 
Fix or replace il. 

GETTING RID OF BODY RUST 

After last year's Car Care Guide was 
published, we received a letter from a 
reader in Missouri who said, "Following 
your Car Car Guide, I've been saving 
money doing repairs my seif." Then he 
asked for help; 

“ J Gof a rust spot along the edge 
ot the door . Can you teh me how to 
repair it and restore my 1966 
Mustang to mint condition? ft 

There are four methods to choose 
from : 

1, Grind the spot down and/or cut away 
rusted metal as necessary. Back up the 
repair wilh the screening material in- 
cluded with Ihe body-repair kii you're 
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POPULAR MECHANICS 



A. Bicentennial 
Bonus From 
VaVvoline^ 




fhp this coupon and 
^save on four or more 
quarts of ^^voime Motor OiL 





Good ai participating retailors. 
Odor aspires 10/1/76. 



ON FOUR OR MORE QUARTS 
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SAVE 



J f you take to the road on a Bicentennial 
trip this summer, take to the road on 
Valvoiine. The quality motor oil that’s 
played a proud and important part in America's 
history since 1866. From Mississippi paddle- 
wheelers to Casey Jones' locomotive to the 
race cars at Indy, Valvoiine has always lubri- 
cated America’s finest engines. And today, 
there's a Valvoiine® Motor Oil for your kind 
of car, your kind of driving. 

So, to help you take advantage of this 
Bicentennial year, Valvoiine is offering this 
special money-saving coupon and free book- 
let. A. J. Foyt, America's most famous race 
driver and mechanic, shows you, step-by-step, 
how to change your own motor oil. And that 
can save you up to $7 on every oil and filter 
change. That amount is based on a nationwide 
survey of motor oil and oil filter prices, and 
labor costs. In addition, you save an extra 500 
on four or more quarts of Valvoiine by using 
this coupon. Save both ways. Get Valvoiine... 
wherever quality motor oils are sold. 

Valvoiine Qi! Company, Ashland, Ky. jSBSi Division of Ashland Oil, Inc. 
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BODIES 

(cantim/erf from page i46) 

using, and apply body filler, Sand and 
paint. 

2. Grind the af at down, making sure 
you gat rid ol ail loose, rusted meial, and 
cover the area with aluminum tape, which 
comes in lour-inch-wide strips. See that 
She tape extends at least one inch beyond 
the damage and adheres tightly at a If of 
the edges. 

Roughen up the tape with 1 00-grit 
sandpaper, apply plastic body filler, 
shape and sand, then paint. 

3. Grind the damaged area and attach 
a piece of £0 to 22-gauge sheet metal 
with a riveting tool. Roughen the metal, 
apply plastic tiller, shape and sand, then 
paint. Pay particular attention to edges. 
Make sure body Idler is leathered Into the 
car's body so edges are sealed. 

4. Wald or braze sheet metal to the 
car's body. This as the permanent way of 
making the repair, 

MINIMIZING PAINT PROBLEMS 

Today's c@r finishes are batter than 
ever, so (here's no reason why ihe paint 
□n your car shouldn't sparkle lor the life 
of tho vehicle, The easiest and least ex- 
pensive way to preserve the original lus- 
ter is to wash the car as often as you 



can. Washing gets rid or tree sap, road 
tar. Insects and bird droppings, gas- 
oline, industrial fallout and other harm- 
ful agents. Always use cold water, never 
wash In the direct rays of the hot sun, 
and wall until the metaf is cool. Your auto 
parts and accessories dealer has avail’ 
able car wash compounds and agents 




Car washing should be * weakly car-care 
Job— maybe leit alien if you garage car. 



which will remove stubborn tar and other 
contaminants. 

After washing and cleaning — and once 
a week isn't loo often for this important 
car-care job — you should inspect your 
car's finish closely. Oxidized paint looks 
chalky, or gives Ihe appearance of a film 
hiding ihe true color of your car. You'll 
have to use a cleaner to remove the dead 
paint and a wax to lay on a new protec- 
tive coating — or you can use a combina- 
tion cleaner/ wax that will do the job in 
one step. 

You've got your choice ol a wide 
range of cleaners end waxes to do the 
job—lrom wax-impregnated cloths to 
sprays^ liquids and presoftened pastes. 
Many car owners have triad all of these 
types at one time or another looking for 
Ihe best one to suit their needs. Many 
car buffs stock several different types ol 
waxes so they can do a quick job or a 
reel elbow-grease job depending on how 
much time they have. 

You should polish one section at a 
time using a circular motion to apply tho 
wax and making sure to overlap suffi- 
ciently. Your cloth will slowly become the 
color of your car as you rub ofT dead 
paint, so turn over the clolh frequently. 
When the wax is dry, it will haze on the 
surface and is then ready to ba removed 
with a clean cloth and ihe surface buffed 




PLYMOUTH, 

POSITIVELY! 



(IWOPAR DOCTOR) 



MOPAR REALLY COVERS 
THE BASES \ 



FORD FOR 
INSTANCE. 



LOOK TO THE MOPAR SIGN \ 
FOR FIRST AID FOR YOUR CAR. V 
MOPAR HIGH-QUALITY PARTS 
i RESTORE TOP PERFORMANCE IN 
\ PRACTICALLY EVERY CAR 
\ OR LIGHT TRUCK ON J 

\ AMERICA'S HIGHWAYS. f 
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CLuntng and polishing ramovat d#id 
paint and lays town protect!** liniah. 



to a high shine. Again. told the cloth fre- 
quently, as il becomes glazed with dead 
paint. 

Vinyl tops need their own special care. 
Frequent washing is as vital tor a vinyl 
top as it is lor the car s paint Finish— 
maybe even more so. A soft -bristled brush 
is a help in thoroughly cleaning with mild 
soap. When the surface is clean and dry, 



you can use vinyl top dressing cm the 
roof. You can use the neutral, or color- 
lass, product or gat The co-tor that 
matches your vinyl top 

Scraiches or cuts in the vinyl can also 
be repaired now, using one of the re- 
pair kits made for Ihe purpose. 

Important; Wood-groin applique should 
he Washed only. Do not polish. 

When Cleaning a car* take time to 
sprlfy up Ihe interior. Here are soma tips: 

■ Thoroughly vacuum carpeting. If 
there is a soiled spot, il may be removed 
wilh carpet c loan or. Make sura carpets 
are dry before closing windows and 
doors. 

* Wash bright metal parls with luke- 
warm water and a mild soap, Rinse. Do 
not use metal polishes. 

* Remove dust and loose dirt that ac- 
cumulate on interior seat fabrics with a 
vacuum cleaner or whisk broom. Soils, 
stains and spots can usually be cleaned 
away with a good-quality fabric cleaner. 

a Clean sea! beits with a mild soap 
solution and lukewarm water. See thru 
they're not frayed— and use iherr. 

TIPS ABOUT OTHER BODY AREAS 

As we said at the beginning of Ihis 
section. Car Clinic received letters aboul 
body areas other Than those discussed so 



far. Here are a few points these and other 
readers may find valuable: 

■ 11 new windshield wipers streak, it 
probably means that arm tension is exces- 
sive. You may be able to relieve tension 
yourself by gentiy bending the arm, but 
don't go to extremes. If this doesn't work, 
tension should be tested with an ounce 
scale and resat to manufacturer requ ire- 
men is. 

■ if windshield-washer reservoir Is full, 
but you're not getting a solid squirt of 
fluid, bo sure the little nozzles aimed at 
the windshield are clear, end also see to 
it I hat the fitter in the windshield washer 
reservoir is not clogged. You'll need a pin 
or small stiff wire to clean out Ihe washer 
nozzles.. 

m Window smog is a problem in many 
cars having vinyl and imitation leather 
interiors. These plastic coverings give off 
an agent thai coats windows. Try clean- 
ing smog away with a good -quality wind- 
shield clean or or a strong solution of 
ammonia and water. 

* Hub caps that creep and make noise 
may be silenced by having another Two 
or three lugs welded on ihom to hold 
them still. 

■ Speedometer cables seldom need 
greasing, but if one begins making noise 
you will need a service manual !o find out 
how to remove it for lubrication 



I 




FIRST Alt) TIP ABOUT SEASONAL 
CHECK-UPS. A PRE-WINTER AND 
SPRING CHECK UP IS 
RECOMMENDED 8Y MECHANICS 
TO KEEP YOUR CAR IN GOOD 
SHAPE. YOU'LL GET BETTER 
PERFORMANCE. TOO, 



AND ONLY MOPAR HAS GENUINE 
RENEWAL PARTS FOR ALL CHRYSLER 

DODGE AND PLYMOUTH CARS 

AND DODGE TRUCKS, ^ 



f MOPAR PARTS 

ARE AVAILABLE AT YOUR x 
CHRYSLER-PLYMOUTH AND DODGE 
- DEALER, AND MANY 

Vl SERVICE STATIONS, y 
^4. AUTO PARTS 
■jv STORES AND \ 
m T INDEPENDENT ) 
■3C VJ ) GARAGES. /» 



f EVERYTHING YOU > 
NEED -FROM FAN BELTS 
TO TAILPIPES -FOR 
FORD. GM, AMC. AND \ 
CHRYSLER-BUILT CARS, 1 
PLUS MOST IMPORTS, J 
COMES WITH A 
MOPAR LABEL. } i 
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'l.Tran/mir/ion/ and drive train/ 



T he breakdown of problems con corn- 
log transmissions showed an interest- 
ing fact: The number of readers having 
trouble with automatic transmissions and 
those with clutch and manual transmission 
difficulties are practically equal. 

Letters to Car Clinic asking quasi I one 
about transmission and drive train ac- 
counted for 6-1 percent of the total. Of 
these, 2.S percent deait wllh automatic 
transmissions and 2-7 percent concerned 
clutch and manual transmissions. The re- 
mainder Pi I he letters were divided be- 
tween universal jotnls (0.4 percent) , differ- 
ential (0,1 percent) and cruise control 
(CM percent). 

ABOUT AUTOMATIC 
TRANSMISSIONS 

A typical problem was presented Car 
Clinic by a man from the Bronx, N.Y.; 

“Conc&rmrtg the car's automatic 
transmission,, it shifts rather hard. 
When it reaches about 20 mph , the 
shift is lerky , Why?" 

This malfunction and all others relative 
to automatic transmissions, such as slip- 
ping, no upshiftlng, delayed engagement 
and erratic shifting, obviously can be 
caused by a breakdown inside the trans- 
mission itself. Tests can be made by a 
transmission spaciallsl to isolate the 
problem area. These tests include pres- 
sure diagnoses and actually disassem- 
bling the unit for visual inspection. 

However, before costly procedures are 
undertaken, you should see if you can 
cure a problem yourself. Many limes 
automatic transmission trouble Is solvable 
by relatively simple procedures. The fol- 
lowing inform ebon emphasizes facts about 
automatic transmissions that may help 
you resolve a problem without the services 
of an automatic transmission specialist: 

1. Sometimes ^erratic" shifting is driver- 
induced, being caused by applying more 
or less foot pressure than needed to the 
accelerator pedal. You can get a good 
idea of whether a transmission is shifting 
properly by driving the oar fn city traffic. 
A transmission that does not upshift into 
Drive (high gear) by the time the car has 
been accelerated to 25 mph is a trans- 
mission that is not acting normally, 

2. Grinding, knocking, scraping, click- 
ing or a shrill noise from an automatic 
transmission in any gear and under any 
circumstances is a sign of serious trouble. 
An automatic transmission specialist 
should be consulted. However, a whine is 
not as definite. A certain amount of whine 
rs normal in first and reverse gears. An 
abnormal amount is cause for concern. 
Determining between "'normal" and "ab- 
normal" amounts is something you have 
to do during a road test. 

However, any whine in Drive- is not nor- 
mal and should be invesligaled, 

3. Low fluid level causes many prob- 
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terns, including delayed engagement, 
harsh upshifting, slipping and lack of 
shifting. It is strongly recommended that 
al the first sign of any kind of transmis- 
sion problem you check the Huid level 
as directed by Ihe manufacturer of your 
car in the owner's manual. 

If transmission fluid is needed, you 
should install only the fluid recommended 
by the car's manufacturer. 

4. As you check fluid level, notice the 
color ol the fluid on the dipstick, if it is 
orange, brownish or black (any color 
other than rod) and/or if the fluid has a 
varnishy odor, clutches inside the trans- 
mission are probably in the process of 
burning out, A transmission overhaul will 
soon be necessary. 

5. A common reason tor erratic shifting 
is a faulty vacuum modulator control, 
which can be replaced by removing the 
component from the transmission without 
removing or tearing into the transmission. 
This simple replacement should be made 
before other more complicaled proce- 
dures are undertaken. Look for the modu- 
lator on the body o) the transmission, 

6. Another thing you should do to try 
to resolve a problem before consulting a 
transmission specialist is to tune up the 
unit. This should be done as often as the 
manufacturer recommends anyway to 
keep an automatic l ran s mission operating 
properly tor the life of the car. The follow- 
ing is a rundown of services to perform: 

■ Drain the transmission by removing 
the drain plug. If there is one, or by loos- 
ening all the transmission pan bolts and 
allowing fluid to run out of the body 
around the pan. 

* Drain the converter. This Is fhe bell- 
shaped housing on the front end ol the 
transmission body, Remove the cover and 
look for drain plugs. Some converters 
have one drain plug — others have two. 



* Examine drained fluid and the inside 
of the transmission pan after removing il 
tor particles, which if present indicate 
that transmission pans are breaking down. 

■ Adjust transmission bands to manu- 
facturer specification with a torque 
wrench- Make other called-fof adjust- 
ments, such as the kick-down band ad- 
justment. Specificaliona and the location 
of adjusting screws may be found in the 
car's service manual or in a general auto- 
mobile repair manual in your local library. 
One such manual is Motor's Auto Repair 
Manual. 

m Wash out (he transmission pan with 
kerosene or some such cleaning solvent 
unlil it's spotless. Scrape off old gasket 
material from fhe pan and transmission 
case, 

p Unscrew Ihe Old filter from inside the 
transmission and replace it with a raw 
one tor your transmission. Tall your auto 
parts and accessories dealer the make 
and model of your car, and ha will see that 
you get the right filter. 

■ Reattach the transmission pan to Ihe 
case, making sure you don't damage the 
new gasket. Tighten pan bolts firmly. 

■ Install clean, fresh fluid of fhe rec- 
ommended kind, using a clean funnel, 
fluid is installed through the transmission 
dipstick tube. Take pains to see that no 
dirt Is introduced into the transmission. 
Dirt can damage the transmission. 

m Check tor fluid leaks. Tighten pan 
bolts to stop a leak, 

■ Road-test ihe car to determine if the 
problem you've been experiencing has 
cleared up. 

* With Ihe transmission warmed up, 
recheck the dipstick to make sure fluid Js 
at the Full mark. 

Caution: Do not overfill the transmission 
with fluid. Fluid aeration will result lead- 
( Piease firm So page 76 QJ 
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For years, Volks wogen has, 
run great ads telling haw the real 
beauty of their product lies on 
the inside. 

We couldn't agree more. 

Which is why we designed our 
sexy G rod ley body to fir perfectly 
onto o VW chassis. 

That way, you wind up 
with a ca r that looks for □ II the wort d 
like a SI 0.000 GT. But inside, 
you still get the famous economy 
and durability of a VW. 

And because our fiberglass 
body is lighter, the finished product 



performs better than a stack VW. 
With fop speed increased to 100 
mph r and mileage to 05 mpg, 
Now, you won't get oil this 
without doing some work. It'il 
fake five or six weekends, Gut we 
provide every single part you 
need and you can do the job with 
ordinary tools, And you'll find 
the result welt worth your time. 

Its the perfect marriage. 

The inner beauty of a 
Volkswagen. 

And the outer beauty of 
a Bradley. 
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BRAD LEY / Auto motive D i v, of Th or Gorp. 
7669’ Woshfngron Ave. 5. 

Edina. Minn. 55435 Dept. PM-5 

□ Send me your brochure for SI. 00. 

□ Send an assembly manual for $7.00. 

Nome ^Age 

Address 

City 

State Zrp 

Business Phone — „ 

Home Phone 

Ths Bradley GT may be charoed 
to yGut Arrtoi'iCan Enjprg&s 
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TRANSMISSIONS, DRIVE TRAINS 

fCor?l.’fUro-rf from pago TSfl) 

ing to such problems as delayed engage- 
ment, erratic shifting, and slipping, 

Here's a Tine! tip that may save you a 
headache in the future; 

If your engine won't start and there's 
no reason why rt shouldn't, remember 
that the transmission is equipped with a 
neutral safely switch that is supposed to 
keep the engine from starting unless the 
transmission selector lever is in Park or 
Neu i rat. However, if the switch loosens 
or breaks down, the engine may not start 
at all, Or ihe engine may start with ihe 
i ran emission selector in Drive, Low or 
Reverse. 

In other words, whenever there is an 
erratic engine-starting condition, remem- 
ber the neutral safely switch. It's normal- 
ly lound on one side of the transmission 
or the other, 

MANUAL TRANSMISSIONS 
AND CLUTCHES 

IJ T he transmission of my Plymouth 
Duster has become very difficult to 
shift. The deafer has replaced the 
clutch pressure plate. What now?" 

Unfortunately, when it comes to prob- 
lems with a manual transmission and/or 
clutch, answers are seldom clear-cut. 
There are, for example, several reasons 
tor hard gear-shifting,, Indiscriminately 
applying one possible solution wilhout first 
being certain that it’s Ihe answer can 
cosi a car owner a lot of money, as ft did 
this reader. 

Hard gear-shifting can resul! Irom an 
improper cluich adjustment or an incor- 
rect gearshift linkage adjustment — two 
possibilities lhat should certainly be in- 
vestigated first sines repairs are relatively 
minor and inexpensive to make. 

Thereafter the possibility exists o! dam- 
aged synchronizer stop rings or a bad 
synchronizer clutch sleeve, as well as 
clutch failure. In this reader's case, he 
paid for a new clutch, which didn't work. 
Mow his transmission will have to be re- 
moved and opened up so an inspection 
can be made for damaged and worn parts. 

Clutch damage la more common ihan 
manual transmission damage. Further- 
more. clutch laiFure can be put oft in- 
definitely by proper clutch maintenance. 
There is nolhing to do in ihe way of man- 
ual transmission maintenance other than 
being sure that (he transmission is kept 
properly filled wilh lubricant. 

USING THE CLUTCH 

Driver misuse kills clutches faster than 
any other cause. By driver abuse we mean 
resting your loot on the clutch pedal. Rid- 
ing the clutch keeps Ihe dutch partially 
engaged, causing extreme and rapid 
wear. 

Ways lo avoid unnecessary clutch wear 
are the following: 

■ Mover place your fool on the clutch 
} fin 



pedal except when you are shifting gears, 
p Whenever you use the clutch, make 
sure the pedal is depressed all the way 
to the floor — never partially. 

■ Avoid using a efuleh as a brake on a 
hill. Never play with the clutch as you 
rev Ihe engine to keep your car from roll- 
ing backward. This will kill Ihe clutch and 
waste gas, Rather, depress Ihe clutch 
pedal fully and use your brakes — that's 
what they are for, 



ADJUSTING THE GLUTCH 

When a clutch adjustment is made, the 
amount of Iree play is maintained. Free 
play refers to the amount of movement In 
the clutch pedai before the clutch dlac 
engages. As a clutch la used end normal 
wear occurs, the amount of free play is 
reduced. If this free play isn’t reset to a 
desirable adjustment, the clutch wilt wear 
more rapidly and might even sustain 
physical damage. 

Consult your car owner's manual to de- 




clutch •diuilrntftl ia almpla, but varJ«* 

Irom car io car; Check yCur ifivlpt manual. 



(ermine how frequently the manufacturer 
recommends that you make the clutch 
free -play adjustment. Usually, this Is 
either 6000 or 12.QQ0 miles. If you cannot 
track down a recommendation, adjust the 
clutch every 6000 miles. Frequent ad- 
justment will not cause damage. 

The adjuslmeni from car to car Is made 
differently. For example in the illustration 
at right, Ihe locknut is loosened at the 
efuleh fork and the push rod is adjusted 
lor a speed Ned free play ot ft Inch. 

Consult the car s service manual qr a 
general auto reference text lor the meth- 
od cf adjusting the clutch in your car, 

HOW TO RECOGNIZE 
CLUTCH PROBLEMS 

When a clutch fails, one of four condi- 
tions Is created most often. They are 
called slip, drag, chatter and creep. 

A slipping clutch is apparent when car 
speed doesn't keep pace with engine 
speed, The car lacks power, especially 
when ascending hills, A slipping clutch, 
which is often mistaken tor an engine de- 
lect. causes an engine to use more fuel 
and may result in overheating, 

To determine If your efuleh is slipping, 
park on a level pavement, set the hand- 
brake, depress the clutch pedal and shift 
the transmission into first gear with the 
engine idling. Press down on the accel- 
erator pedal slowly while releasing the 
clutch pedal. The engine should stall. II 
not. (he clutch is slipping. 

Adjust the clutch's free play, II this 
doesn't stop slipping, the dutch will have 
to be disassembled and repaired. 

To test for clutch drag, let the engine 
idle with the clutch pedal depressed. 
Shift into gear. Then shift into Neutral end. 

^ffase* t urn (q page r $3} 
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[f mechanics ever agree on anything, its that the 
toughest part of a car to trouble-shoot is the ignition 
system, 

And the new electronic ignition systems make 
the situation even worse. 

And that's why we at Autofite have painstakingly 
written an entirely new spark plug service manual. 

It starts with the simple stuff, such as explaining 
how conventional ignition systems work how spark 
plugs work, and shows how electronic systems 
differ from conventional ones, 

Then it goes into maintenance. Including tune- 
ups. Troubfe-shooling conventional systems and 
elec tronic ignition systems. It also has detailed 
pages covering the different requirements for 
American Motors. Chrysler Ford and General Motors. 

It also covers abnormal combustion, misfiring, 
ignition timing spark plug types, points and 
condensor installation. Plus a special photo section 
that shows you how spark plugs can give you clues 
to possible engine problems. 



It’s a terrific value for $1, 

So, even if you don't have any problems with 
your ignition system, why not send for it? 

Because, if you ever do. it could be the best $1 
you ever spent. 

r~ — * — — ^ — -| 

FRAM CORPORATION 
DEPT PM Providence. Rhode Island 02916 

I PI ea se send me the Spa rk Pf ug and Ig nition I 

I Manual.! enclose one dollar t 

I t 

j Name __ | 

j Address | 

I City State Zip ] 

I FRAM/flutOlite i 

I BiNDIX COMPANIES I 








install Infrared module 



Insert shutter wheel 



Connect three wires 



install a Mallory Urcilite Electronic Ignition Conversion easy 
as 1 -2-3 r Finally an electronic ignition conversion kit you tan 
install easily and quickly. Unit ile Thai's Mallory' i new elec- 
tronic conversion that Ills right Inside the distributor. No 
special tools require! No brackets. Id mount. No holes to 
drill. No tingles ol wire to connect. All you do It install the 
module where your old point! used lo he. Insert the shutter 
wheel Connect three wrrns It s lhal easy 

The Secret? A tiny beam ol infrared light precisely controlled 
by a micro electronic amplifier II tires your engine io 
smoothly, you'll actually experience the rtillBrnnce. And un- 



like conventional points, the Unillte infrared beam never 
varies. It's totally una Heeled by wear, dirt or mol store So 
there are no parts to replace. No hassling with frequent tune- 
ups and adjustments, instead ydu get peak tune Which means 
quicker starts, longer plug life and maximum gas mileage. 
Need a new distributor? You can also get Mallory's Unilite 
ignition System completely housed in the new Uflilile Dis- 
tributor Mallory's Onllite ignition System makes oilier sys 
lams old- fashion 

Send $1 GO (or your Mallory decal and embroidered jacket 
palcto. The full -color catalog It %t DO. 



mallor 



(JIMILITE 



MALuomy etiCTmc ■ cuwisom or uv.ft. brace & cd.< igfli caeqcin street * carsohj citv, ncvaqa aorm -r/osv oos-aooo 
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TRANSMISSIONS, DRIVE TRAINS 

(Continued (mm pagv ( 60 ) 

keeping ihe dutch disengaged, depress 
the accelerator pedal part way down. 
Shift In-ro gear again. If I hero is a grind- 
ing ndse as you shift, she clutch is drag- 
ging, Make a free-play adjustment, but 
then an overhaul has to he considered. 
Clutch chatter needs no explanation. 
The clutch actually makes a rs-ta-tat as 
you release the pedal. Clutch chatter can 
be eliminated only by overhaul, since chat- 
ter results from a worn or damaged clutch 
disc assembly, grease or oil on the clutch 
disc lacing, or a mi sad justed dutch hous- 
ing. Be aware, however, that chatter may 
7 also be produced when engine mounts 
are broken or loose. 

A car will creep when a clutch grabs— 
lhat is, the clutch engages suddenly, and 
ihe car moves abruptly as the pedal is re- 
leased to a partially engaged position. 
Overhaul Is suggested, 

A WORD ABOUT UNIVERSAL 
JOINTS 

The third largest number of letters in 
the J ' transmission and drive train" cate- 
gory received at Car Clinic last year dealt 
with universal joints, 

Vibration is one way a worn Ll-joint has 
of making itself known. The other way is 
by emitting a dunking noise when Ihe car 




Universal joint la serviced after Hi e drive 
shaft ia dLiconnected trom rear end. 



is being driven at about TO mph in gear. 

You can verily the existence ol a bad 
U-joinl by jacking up the car and grabbing 
the drives haft near each ol the u reversals. 
Try rocking the Shaft back and forth. If 
there is any play, tighten up on the Ll- 
joint flange bolts. Test again. Now if 
there is play, remove the driveshaft and 
replace the U-joJnt. 

To remove the driveshaft in most cars 
proceed as lolfows: 

■ Remove tha U-joinl flange bolts on 
Ihe rear U-joirvL 

■ Scribe a mark across the U -joint and 
flange so you can accurately realign the 
driveshaft later when reinstalling it, 

■ Drop the rear of Ihe drives hall until 
It just clears the differential, 

■ Draw the shaft lo Ihe rear carefully, 
pulling it off the transmission output shaft- 



Satisfaction guaranteed 
or your mechanic back. 



As the world’s largest maker of 
do- it- yourself test and tune equip- 
ment, we know how much money 
you could save by doing your own 
tune-ups. We also know you may 
be squeamish about trying ; you’re 
worried. 



We understand. When people 
Ihrow around terms like "points / 1 
“plugs, " "compression/" and 
'Timing/" a tune-up can sound 
just a bit less complex than 
brain surgery. 




Actually, though, 
it's a routine affair. If 
you can read, you can 
tune your own car. 
And save big money 
in the process. 

To show you how, we've written 
a booklet, "Tune-Ups." If you're 
an amateur mechanic or have 
rarely looked under the hood, 
"“Tune-Ups" will take you, step 
by step, through a first- rate 
lune-up of your car. 

No miracles, mind you. You’ll 
get your hands dirty; and you'll 
make some mistakes on your first 
tune-up. But your car wiil survive, 



and you'll soon be zipping through 
tune-ups in little more than an 
hour, You will also have the 
satisfaction that comes from doing 
the job yourself. 

"Tune-Ups" is available, at a 
very srriafi charge, from your local 
RAC retailer. He can also supply 
you with all the RAC test and 
lune-up equipment you’ll need tor 
a I ifeti me of tune-ups— for less than 
you probably pay your mechanic 
lor one tune-up, For the price of 
two or three tune-ups, he can 
supply you with a more sophisti- 
cated RAC tune-up kit that willful 
you in a class with the "'Pros / 1 

We know you can tune your car 
as well as your mechanic does; 
and possibly better,, because 
nobody cares aboui your caras 
much as you do. But should you 
try your own tune-ups and dis- 
agree, we guarantee one thing — 
and with the price of lune-ups 
these days, your mechanic will be 
happy to take your money again. 

y 




Rite Autotronics Carp., 34355, La Cienega Blvd., Los AngtFes, Ca. 90015 
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O f all the Car Clinic letters, a good- 
sized 5.7 percent were related to 
engine-starling problems. About 3.9 per- 
cent blamed the overall starling system, 
while 1.3 percent pinpointed the starter 
motor. 

Engine-starting problems are not. Of 
course, caused only by malfunctions in 
the car’s starting system. The ignition and 
fuel systems are often at fault and should 
be tuned up {see sections on Electrical 
and Ignition, and Carburetor for pro- 
cedures). 

However, suppose you find yourself in 
the same spot as this reader from Toronto; 

"What causes an angina to make 
fust clicking noitas whan art 
attempt is made fo star# it? A 
complete, careful engine tuna-up 
has bean done without the condition 
being rectified” 

Whether or not an engine tune-up was 
done In this case really doesn't matter, 
because failure of Ihe engine to start is 
assuredly being caused by a breakdown 
in the par's starting system. That System 
consists of the battery, battery cables, 
starter relay, alerter solenoid end starter 
motor. In some cars, a neutral start 
(safety) switch is also used (see an ex- 
planation of this component in the section 
on Transmission end Drive Train), 

OVERCOMING BATTERY 
PROBLEMS 

In this case, the clicking and the reason 
the engine isn't starting can be traced to 
the battery, starter relay, starter motor or 
faulty battery cables. Hina times out of 
ttl, Ihe battery's to blame. 

Other signs of a week battery ere fail- 
ure of the engine to make any sound at all 
when an attempt is made at starting, and 
an engine cranking too sluggishly for it 
to start. 

Unless the battery has an absolute 
dead short, you will be able to elart the 
engine by using a booster battery. The 
run-down battery should not be indiscrim- 
inately discarded at this time. H should 
be tested. If may need just a recharge. 

Boosting may be done by using the 
battery In another car, providing that car's 
electrical system is the same voltage as 
yours (12-volt, for example). Or you may 
use a separate booster battery that you 
keep on hand for emergencies. In either 
event, you reed jumper cables. Get a 
good set. They are worth tha extra money. 

Boosting from another car's battery 
necessitates certain precautions to pre- 
vent damage and injury, so lei's review 
the correct procedure (the same pro- 
cedure, with modification, should be fol- 
lowed when using a booster battery that 
is not in a car): 

1. See that the two cars are not touch- 
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ELECTROLYTE POSITIVE TERMINAL 

LEVEL / 




SEPARATOR 



Fully charged battery with clean terminal* t| Ihe bes-l qulek-llsrt Insurance, 



tog, which would create a ground, 

2, All components that are electrically 
operated should be turned off in both 
cars, 

3, Set handbrakes and place automatic 
transmission in P and manual transmis- 
sions In neutral, 

4 , Remove vent caps from bo lb bat- 
teries and cover electrolyte ports with 
cloth. This is done to allow hydrogen gas 
which may buMd up during Ihe b costing 
process to escape, thus protecting bat- 
teries from possible internal damage. 

5, With the ignition keys of both cars 
lurned gfl s connect one of the jumper 
cables to Hie positive ( + ) terminal of Ihe 
good battery. Than connect the same 
jumper to the positive f-j-) terminal of the 
weak battery. 

e. Connect Ihe other jumper cable to 
the negative ( — ) terminal of Ihe booster 
battery, and then to a ground on the 
disabled car, such as to Ihe engine block- 

7, Start the engine of the car which 
possesses the good battery, and then 
crank the starter of tha car possessing 
the weak battery, if the battery is, in feel, 
weak the engine should start. 

3, When the disabled car starts, dis- 
con neci the cable Irom ground and then 
from the negative terminal of the booster 



battery, followed toy the cable between 
lha two positive terminals. 

9. Replace vent eaps. 

Caution: Hydrogen gas. Keep sparks 
and flames away, 

TESTING BATTERIES 

Batteries may be tested with a battery 
hydrometer. It tests specific gravity, 
which is Ihe weight of battery elec- 
trolyte in relation to lhal of pure water. 
Electrolyte readings have to be inter- 
polated for a temperature of SO' 1 F., 
which a temperature compensating scale 
does automatically. 

Test with a hydrometer as follows: 

* Check battery electrolyte level, filling 
cells lo ihe level mark if acid Is low, ll 
you add water, charge the battery for 
about 15 minutes at a rate which will in- 
duce gassing or drive the tar for a half 
hour before testing specific gravity. 

* Draw electrolyte into the hydrometer 
from one cell and return it to the call. 
Do this a few times fo stabilize tempera- 
ture. How, draw a sample from the cell 
so the ffoat in the hydrometer rides free. 
Record the reading. 

■ Return ihe electrolyte to the cell 
from which It was taken, and proceed to 



record readings from each cel! in I urn. 

Caution; If electrolyte should drip on 
(he car, your skin pr clothing, wash it ofl 
at once with baking soda solution. If 
It gets in your eyes, Hush with water and 
see a doctor immediately. 

Compare readings. If any cell shows 
.050 specific gravity points less than any 
of the others, that cell has shorted. Re* 
place the battery. 

A fully charged battery has an overall 
specific gravity of 1 ,.260-1.260- If specific 
gravity is lass than 1.230, charge the bat- 
tery using a slow battery charger. The 
battery has outlived Ms ysetulness if it 
isn't able to maintain a specific gravity 
of at least 1.200 in every cell. 

"My battery is healthy in warm 
weather, but tails me every cotrpfe of 
days in winter. Why does this 
happen?" 

Because the battery isn't able to meet 
the demands of tiho higher load imposed 
on it by coid-waalher starting. If a battery 
seems to fail constantly In cold weather, 
a battery toad tesi should be performed. 

This test is done with a battery tester 
consisting of a voltmeter, ammeter end 
carbon -pile rheostat which puts the bat- 
tery under a load that should be three 
times ihe ampere/hour rating of the bai- 
tery. The amp. /hour rating should be 
stamped on the battery's case. 

For example, a load of 180 amps, would 
be required Id test a battery thal'a rated 
al 60 amp. /hours. A 12-volt baltery under 
load should have the ability to deliver a 
minimum of 8.6 volte. If il doesn't, Ihe 
baltery will continue to let you down in 
cold weather. 



CABLES NEED CARE, TOO 

" Sympathize with me. I discarded 
a good battery only to find that a 
S1.SQ battery cable was tefffoj? me 
down. Foolish, huh?" 

This reader's plight is repeated by 
others whenever engines lurn over slug- 
gishly, giving the Impression that the 
baltery has gone dead. Cables are seldom 
considered. Vat. remember [hai cable fail- 
ure is as prevalent as battery failure. 
Thus, when a starting problem arises 
which appears as if It’s sterling -ay stem- 
induced, do ihe following: 

m Remove battery cables from battery 
posts (ground cable first) and clean ter- 
minals and posts thoroughly with a bel- 
le ry-c leaning tool, 

■ Flex each cable back and forth over 
its entire length, looking for cracks and 
brill lane ss of insulation. Replace suspi- 
cious- looking cables, 

m Al (he grounded end of the ground 
cable, see thai the connection to ground 
Is clean and tight, 

• Al the starter relay and/or starter 
motor, see thai cable connections are 
clean and light, 

m Reconnect cables to the battery 
tightly {"hot" cable first). If a terminal 



won't tighten, it is probably chewed up. 
Replace the cable. 

if ataning failure persists despite all 
efforts, keep in mind that a cable could 
be damaged internally. A cable resistance 
test should be performed with a voltmeter 
or ohm meter. A voltage drop of 0,1 or 
more lor either cable denotes excessive 
resistance. Replace bofh battery cables 
if one has lo be replaced 1 . 

STARTER MOTOR PROBLEM? NO! 

Qf the 1.9 percent of the letters sent to 
Car Clinic fast year about starter molor 
■'failure,” 1.6 of (hem read something like 
Ihis one from a reader In Louisiana: 

"When my car is warmed up, ff 
won't restart. Sounds like a weak 
battery. It goes ugh-ugh-ugh. 

Battery and starter have been 
replaced. No trouble starting when 
it’s cold. M/fiat now?" 

This is. a very common complaint with 
older cars. As carbon builds up inside an 
engine, Ihe compression ratio may be in- 
creased beyond normal li mils, imposing 
an excessive load on Ihe starting system 
that it's nol able to handle. An indication 
is if this same engine starts normally as 
Soon as il Cools down. 

The presence of carbon and. hence, 
excessive com press ion can be determined 



by making .in engine compression test 
with ihe engine warmed up to normal 
operating temperature. If overall compres- 
sion Is in excess oi manufacturer's 
specification, you have found the reason 
for your foot-engine starting problem. A 
carbon-and-vaive job is in order. 

By ihe way, if your engine cranks 
briskly when hot, but si I II won't start 
easily (another common! complaint of read- 



ers who wrote us last year), look for a 
carburetor percolation condition. This 
could occur when an engine which has 
been running is turned off and restarted 
soon after. Heat beneath the hood may 
cause gasoline in the carburetor fuel bowl 
lc bell and overflow, flooding cylinders. 
Starting an engine thai percolates may 
be facilitated by pressing the accelerator 
pedal to the Floor and keeping il there as 
you crank the engine. 



STARTER MOTOR PROBLEM? YES! 

How can you tell If you truly have a 
malfunctioning relay or slarter motor? 

When a starter relay (alls. Ihe engine 
won’t start In a way that resembles a 
battery breakdown— thai is, the engine 
will crank sluggishly, make a clicking 
sound, or make no sound at all, 

To lest the starter relay, which is 
mounted in Ihe engine compartment, 
usually on a fender well or firewall, con- 
nect a jumper cable across the relay's 
two large terminate. Try starting the 
engine. A start now tells you thai Ihe 
siarier relay has broken down and should 
be replaced. 

Of all Ihe components In a car's sterl- 
ing system, the starter motor is the most 
reliable, But when it gives an indication 
ol having failed, you should remove it 
Irom Ihe car for bench testing. 



Sterter-motor trouble is indicated: 

* It the starter motor spins (whines), 
but the engine won't start. 

■ if the starter motor engages the fly- 
wheel (M makes a "clunk”), but the en- 
gine won't stert. 

■ If you hear clicking or the engine 
cranks sluggishly, and all other parte of 
Iho sfarting system we've discussed have 
bean tested, test the starter motor, 

1 05 
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Starter molor and solenoid ar* the msit reliable components In your starting system, 
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Sis* ring llnksgi can b* for loot«n*ta a I tle.rpd «d|utlmtrif nlv-evea (A), 



S teering and suspension were subjects 
of 5.5 percent of the letters we re- 
ceived at Car Clinic. The greatest number 
asked for help rn solving shimmy (Vibra- 
tion)- and wheel tramp conditions. There- 
after, noisy steering was the major prob- 
lem, followed by general questions 
dealing with suspension components, such 
as shock absorbers, springs, front-end 
alignment and wheel bearings. 

SHAKING THINGS UP 

The terms shimmy, vibration and quiver 
are synonymous. None, however, Is the 
same as wheel iramp {thump), 

Shimmy is the continuous shaking sen- 
sation you feel in the steering wheel (mosl 
often), floor or seat while driving on a 
paved highway at a se! speed usually be- 
tween 50 and 70 mph. It continues as long 
as you maintain that speed, but disap- 
pears or diminishes whan the speed is 
increased or decreased. 

Front-wheel tramp is e cyclical thump- 
ing sensation that's transmitted through 
the steering wheel, floor or seat at a speed 
of about 2S mph. 

Some malfunctions that cause vibra- 
tion may also cause wheel tramp, but us- 
ually what creates one sensation will not 
produce the other. 

The typical letters on the subject of 
shimmy read like this one Irem a reader 
In Orlando, Fla,: 

"The front end of my Ford vibratos 
at a speed of 55 mph. Below and 
above this speed, the car runs 
smooth as silk. Tires have been 
balanced, but that hasn't helped. 

What will?" 

Wheel and lire unbalance Is often 
blamed for vibration, and yet It’s just one 
of 11 possible reasons — not even the most 
common. Here's a list of all usual causes 
of vibration, An asterisk means that Ihe 
particular reason should be tackled before 
others since testing is easier and can be 
made without costing money. 

■ Improper tiro pressure’ 

* Tirs bulge’ 

■ Loose wheel nuts* 

* Worn shock absorbers* 

■ Loose steer I ng 1 1 n kag e * 
m Worn or loose front wheel bearings* 

■ Loose engine mount’ 

* Inc orrect d r Iveshaf I an g u I arity ‘ 

M Worn ball joints 

■ Unbalanced wheel and tire assem- 
blies 

• improper front-end alignment 

ELIMINATING SHIMMY 

Proceed as follows. 

L See that Eire pressure is neither 
low nor uneven, and examine tire side- 
walls fur bulges that can cause shimmy. 
Discard a bulging tire— if s unsafe. 



2. Tighten wheel nuls with a hand 
wrench, preferably a torque wrench, to 
manufacture specification. Tighten nuts 
in a crisscross manner to equalize pres- 
sure around the wheel. Tighten each nut. 
in turn, to half Its torque value — then go 
back and tighten each to full value, 

Caution: Avoid having wheel nuts 
tightened with pneumatic power wrenches, 
which can enlarge wheel-nut holes, pre- 
venting nuts from securing the wheel. This 
would causa the wheel to wobble. Pneu- 
matic loots can also distort brake drums 
and discs, 

3. Test shock absorbers by pushing up 
and down on the bumper or fender at each 
Comer of the car in turn, increase Ihe 
length of the stroke with each push until 
the car is rocking reafly well. Then re- 
lease your grasp on the bumper or fender 
at the bottom of a down stroke. If the car 
continues lo rock up and down two or 
more times, the shock absorber In that 
corner ! s probably worn and should be re- 
moved from the car lor further testing. 
Replace if necessary. 

Other ways of discovering a bad shock 
include examining the shock's case tor 
fluid. A leaking shock absorber should be 
replaced. You should also grasp each 
shock and try shaking rl. If the shock is 
loose, lighten fasteners and retest. M still 
loose, the bushing is probably worn and 
should be replaced, if possible. If not, re- 
place the shock. 

Important: If one shock absorber has 
to be replaced, replace the other shock 
on the same axle, It Is not necessary, how- 
ever, to replace shocks at the other end 
o! the car, assuming both are still in good 
condition. 

4. Examine steering linkage, cons i sling 



of tie rods, pitman arm, idler arm and re- 
lay rod. Look for bent components. Grasp 
each and try shaking. If any rod Is bent 
and/or demonstrates looseness, replace 
that part. A damaged or worn steering 
linkage component results in vibration and 
also loose steering control, jerky steering 
and side-to-side wander of the car, 

S. To determine if front wheel bearings 
are causing vibration, feel wheels or hub- 
caps after driving the car several miles. 
Friction could heat the wheels, signifying 
a worn or improperly adjusted wheel bear- 
ing. You should also jack up the front of 
the oar and 1 spin each wheel by hand- If 
you hear clicking, grinding or scraping, 
remove the wheel, inspect bearings for 
damage, and adjust bearings properly be- 
fore replacing the wheel, 

Important: With cars having front-wheel 
drive only, inspect rear wheel bearings as 
we described. If a vehicle is equipped 
with both front and rear-wheel drive {that 
is, four-wheel drive), the inspection is un- 
necessary. Wheel bearings on an axle with 
a drive system seldom fall because they 
are being treated constantly with lubricant 
from the differential or transfer case, 

8. One of the most serious conditions 
that causes vibration is a loose engine 
mount. Reports have reached us of 
mounts loosening so badly that engines 
have actually rocked forward 1 , smashing 
radiators. In more severe cases, loosened 
engine mounts have caused throttles lo 
jam, leading to runaway cars. 

At the first indication of shimmy, en- 
gine mounts should be tasted- Vibration Is 
the initial Indication of fooseness. 

If a car has a manual transmission, let 
the engine idle. Set the hand brake tighlfy, 
{Ptea&e turn ro paga fSSJ 
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CARS ARE MADE TO LAST. 
QUAKER STATE’S MADE TO HELP 
SEE THAT THEY DO. 



The plain and simple fact 
of the matter is this: helping 
cars last, keeping them 
running young, is Quaker 
State Motor Oil’s only job. 

For over 60 years now, 
people have trusted Quaker 
State. And for very good 
reasons. 

Quaker State’s refined 
only from Pennsylvania 
Grade Crude Oil. By lubrica- 
tion specialists, dedicated to 
producing quality automotive 
oils for your car. 

By the time Quaker State 
is poured into your car’s 
crankcase, it’s passed strict 
quality control standards. 

To make sure your car gets 
the protection it needs. 

The result? If you use 
Quaker State regularly, you 
can help avoid expensive 
engine repairs. 

And keep your car running 
like it should. Young. 

Quaker State didn’t get to be 



the best-selling motor oil in 
America for nothing. Quaker 
State means quality and value . 
Quart after quart after quart. 

Look for Quaker State, 
wherever they care about cars. 

Quaker State helps cars 
last. Keeps them running 
young. 

And to car owners 
these days, nothing’s more 
important than that. 



QUAKER STATE 
KEEPS CARS RUNNING YOUNG. 
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SUSPENSION AND STEERING 

(Continued from paQg 16G) 

place the iransmisskm in gear and have 
someone watch the engine as you let the 
clutch out. If an engine mourtl is loose or 
defective, the engine will give a violent 
upward jerk as it stalls oui. 

II the car is equipped with automatic 
I ran invasion, place a hydraulic jack under 
I he o,l pan or some other accessible sec- 
tion of the engine block. Put a 2x4 weed 
block belween the jack and engine to pre- 
vent damage, and lift up carefully on the 
engine, If the engine mount is loose, the 
engine will fid far enough off the mount 
for you to see daylight between the two, 
Caution: Don'I pul too much pressure 
on the oil pan. You may cause damage. 

If an engine mount is loose, il should 
be tightened with a 1 argue wrench to man- 
ufacturer specification. If damaged, or if 
ft won't tighten up, it shoufd be replaced. 

7 , Check universal joints as discussed 
in the section on transmission and drive 
train. With the car on a two-post lift so 
wheels hong free and ihe driveshafl is 
not obstructed, have someone start the 
engine and place the transmission in gear 
as you watch the action ol the driveshafl, 
Driveshafl motion should be smooth. If 
Ihe shaft is out ol alignment, it will whip. 
Edges of the shall will look blurry. 

Wash the shaft with cleaning solvent 
OH the chance that a cake of mud or some 



other foreign mailer is throwing the shaft 
out of balance. Look for damage to the 
shaft. A shaft that's bent or dented should 
be replaced, 

Now, bring the car down to the ground, 
See that it's resting on level pavement and 
measure the distance from the ground lo 
Ihe center of the lender well wilh a gauge. 
Do this al each corner of the car. You are 
looking for a weak or broken spring that 
can causa a driveshafl lo whip during 
driving ll one corner measures lower than 
the opposing corner, Ihe existence ot a 
bad spring is verified. 

This procedure, incidentally, can be 
used by you readers who wrote us asking 
how to check for weak springs. 

If shimmy still exists after other possible 
causes have been invesligatod, have 
driveshaft angularity checked. Angularity 
has to be determined with a driveshafl 

t6& 



alignment gauge against menutaclurer 
spec ifical ion. 

&, Have ball joints tesled for axial (up- 
and-down} movement. This is done by 




Weak or broken springs can he delected by 
checking height of belli tides Of Ihs Car, 



jacking up each front wheel, relieving 
pressure on the load -bearing joini r attach- 
ing a dial indicator to Ihe wheel assembly 
and prying up on the wheel assembly. See 
if movement falls within manufacturer re- 
quirements. If it exceeds this specifics- 
lion, bail joints should be replaced. 

Ball |oints in some cars since 1974 (GM 
in particular) have indicators that allow you 
lo make this check yourself. Just wipe off 
the base of ihe Joint and scrape a screw- 
driver or your fingernail across it, if you 
can feef a nub, the ball joint is not worn 
beyond limits. If you can'!, replace Ihe 
joint. 

9. if vibration started right after you 
put new tires on the ear, replaced a brake 
drum or disc, rotaiad (Ires, or upset she 
original setting of wheel assemblies in 
soma way, have wheel-assembly be lance 
tested dynamically and statically — that is. 



$ things 
to ask before 
you buy any 
steel belted 
radials: 

1. Ask about 
gas saving. 

The Firestone Steel Belted 
Radial 500™ is the proven 
Gas Saver. Run at steady high- 
way speeds on American cars 
against our bias belted tires, 
they proved they can save up 
to a aollar a tankJul. 

2. Ask about 
a test period. 

When you buy Firestone Steel 
Belted Radial 500's, you can 
drive on them tor 7 days, and 
get every cent back if there's 
anything you don't like. It takes 
a great tire to make this promise. 

3. Ask about 
a 40,000 mile 
limited warranty 

If the Steel Belted Radial 500 
doesn't give you 40,000 miles 
of treadwear in normal passen- 
ger use on the same car, any 
Firestone Store or participating 
Dealer will give you a new one, 
charging you only for the 
mileage received plus Federal 
Excise Tax and a small service 
charge. Make sure you get a 
warranty this good! 

4. Ask about 
a special rain 
tread. 

Firestones remarkable Water 
Squeezer Tread actually pushes 
water out the sides of the tread. 
Your tires need a big, ’wide 
footprint, too —to help hold 
tight to wet pavement-. 




LOWER CONTROL ARM 



LOWER CONTROL ARM 



Front suspension components for typical rear-wheel drive car are shown hare. 



UPPER CONTROL 
ARM 
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UPPER CONTROL 
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with wheel assemblies in mol ion and at 
rest, respectively, Correct an unbalanced 
condition wish balancing weights. 

10. Finally, a misaligned Iron! end may 
be causing the vibration, and Ihe car's 
camber, caster and toe should be checked 
against manufacturer specification and 
corrected. Besides vibration, front-end 
misalignment can cause pulling of the car 



to one side on a level roadway when you 
remove your hands from the steering 
wheel, instability (wander and weaving), 
lire squeal on turns and uneven tire wear, 

TRAMP. TRAMP, TRAMP 

Letters lo Car Clinic show thal this is a 
problem that many readers are finding dif- 



ficult lo track down. That's surprising, be- 
cause there are only three reasons for 
wheel tramp — weak shock absorbers, un- 
balanced wheel assemblies and out-of- 
round tires. We've discussed how to check. 
Out the first two. 

To verily Ihe existence of an out-of- 
round tire, inflate all tires to 50 pounds 
and drive Ihe oar, tf a tire is causing 
tramp, you will not feel Ihe sensation. To 
uncover the offender, reduce inflation in 
one tire to normal pressure and drive the 
car. Follow the procedure for each of the 
tires until tramp reappears, revealing the 
eccentric tire. 

STEERING PROBLEMS 

Other than vibration already discussed, 
the most common complaint relative lo 
steering is noise when the sheering wheel 
is turned sharply. 

Start by seeing lo it thal the power- 
steering-pump drive belt is property tight- 
ened. Loose drive belts cause more power 
steering difficulties, including noise, than 
anyihing else. Noise may also be caused 
by a glared belt or pump pulley. 

if noise continues, ihe job becomes 
one for a steering technician, The noise 
may not be coming from the boosier, but 
from Ihe steering Itself. Maybe Ihe cross 
shaft has to be adjusted or is damaged. 




R«r tutpention may be ol the cq4 Lapring type (Ehawn her*) Or I he leal-spring typ*. 



5. Ask about 
handling and 
steering. 

We've engineered our rad] a Is 
to handle and steer a whole lot 
better than our conventional 
tires. Noticeably better on 
cornering, and less "squirm" 



6. Ask about 
noise. 

Compare radials. The Firestone 
Steel Belted Radial is the quiet 
radial running and cornering — 
with a computer-designed, 
logarithmic tread, 



7. Ask about 
the number of 
dealers behind it 

Wherever you drive, there are 
thousands of Firestone Stores 
and Dealers coast to coast and in 
Canada, to back up what we say. 





8. Ask a friend about 



The New Steel Belted Radial 500 — 



Guaranteed tor 



Don't forget the sAhtty <lA your tires is nliiG 
.sffeotprl l;y air pressure, wear, 
and mpordtuig condition?. 



40,000 miles of 
treadwear 



No matter how much-or how little-you like working on your car- 

CHILTON WROTE THE BOOK FOR YOU. 




CHILTON’S AUTO REPAIR 
MANUAL 1976 

The biggest, most informative auto 
repair manual ever. Easy to follow. 
Complete. From tune-up, engine re- 
building, to transmission overhaul 
Over 2700 illustrations. Over 1400 
pages. Covers Jeep and all popular 
American ears from 1969 to 1976, 
VW from 1970-75. Tables, charts, 
complete repair and maintenance 
specifications— including trouble- 
shooting and repair of all units. The 
ultimate manual for the automotive 
do-it-yourselfer. SI 2.95. 



CHILTON BOOKS ARE 
AVAILABLE WHEREVER 
BOOKS, AUTO PARTS 
AND SUPPLIES 
ARE SOLD. 



CHILTON’S REPAIR & 
TUNE-UP GUI DES FOR 
AMERICAN AND 
IMPORTED CARS 

Get top economy. Loaded with 
essential information and detailed 
preventive-maintenance schedules. 
Easy-to-follow troubleshooting and 
adjustment instructions. Complete 
coverage on all systems, all specife- 
tions, Hundreds of photos, draw- 
ings, exploded views, diagrams, 
tables. A real bargain-super useful — 
from S6.95 to 58.95 depending on 



CHILTON’S EASY MAC 

Basic information on EASY Me- 
chanical Auto Care, Complete car- 
care guide for beginners' simple jobs. 
Easy-to-follow, step-by-step instruc- 
tions and illustrations show you how 
to change oil, oil filter, spark plugs, 
fan belt. Replace thermostat, head- 
lights, wiper blades. Add brake 
fluid, antifreeze. Do some trouble- 
shooting, engine timing, tune-ups. 
Save gas and understand mechanics' 
lingo. Keep EASY MAC handy in 
your glove compartment, Only 51 ,95 + 



model, 




CHILTON’S MAC 
MECHANIC/ AUDIO /CASSETTE 

This is a 11 mechanic-on -cassette” that 
talks you through the tune-up of your car, Easy*to-understand, step-by- 
step procedures. Accompanying manual shows you what the tools and 
parts look like. Tells you how to service the battery, replace PCV valve, 
fuel filter, and air filter. Avails ble for Chrysler, Ford and General Motors 
cars from 1968-74; Volkswagen from 1966-74; Datsun and Toyota 

1969-75. $8.95. (miTON BOOK COMPANY 

Radnor. PA19&8B (215] 587-5200 
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7. Oil problem/ 



O f those w ho wrote Car Clinic in 1975, 
5.2 percent had questions dealing 
with oil: oil burning, oil leaks,, oil filters, 
selecting oil and the like. Problem a were 
quite varied, and for this section we have 
selected the most prevalent, most ,inte reel- 
ing and most important. 

DOES YOUR CAR BURN OIL? 

The following is a good example of the 
kind ol perplexing problem engine oil loss 
can present: 

“My car has been driven only 
25,000 miles and has suddenly 
started using oil. f can f see any 
leaks r spa rkp fugs aren't fouled , no 
smoke is being emitted from the 
tailpipe. Where is the oil going?" 

This reader has put his finger on the 
two greatest problems oil presents. Our 
Car Clinic letters indicate that 2.8 percent 
of l hose writing about oil thought their 
cars were burning oil, while 1.J? percent 
spotted oil leaks. The most difficult prcb- 
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Oh leaks can be from one- or more of 
locations shown in Iblt engine drawing. 

Sam, obviously, is the one detailed above 
— when she car owner can't tell whether 
oil is being tost by burning or leakage. 

Let's discuss leakage first, because H 
is usually easier to establish or dismiss. 
An engine that has an external oil leak 
will lose oil from around seven specific 
areas. They are the front oil seal, timing- 
gear cover, fuel-pump housing, oil filter, 
crankcase (oil pan}, rear oil seal and valve 
covers, 

WHEN’S A LEAK A LEAK? 

An oil leak can be pretty hard to detect 
because it may not "pour 1 out of the 
defective area, revealing its presence, it 
may instead drip so slowly that it's diffi- 
cult to spot. In fact, the leak may not 
show itself at all when the car s lands 



still, but may occur only whan the lubri- 
cating system Is under pressure exerted 
by the oil pump. 

“Can such an insignificant teak 
cause me to tie losing a quart of oil 
every 300 miles?’ 1 

This was a question asked by a reader 
from Maryland who happened to spot 
"just a drop" of oil coming Irom the rear 
oil-seal area in his Pontiac. The answer 
to his question is an emphatic "YesL" 

il an engine loses only three drops of 
oil every TOO feet (he car is driven, the 
engine is going to lose three quarts in 
1 000 miles, which works out to an average 
of one quart every 333 16 miles. 

How can you determine il your engine 
oil loss is being caused by a Leak through 
one of the seven critical areas mentioned 
above? Spread newspaper on your garage 
floor or driveway and drive the car over it. 

Run the engine at fast Idle (or about 
five minutes. Sack the car away and then 
examine the paper. 

If you see oil, the engine is leaking 
from one ol the areas we've noted. Your 
next task is to examine each of the areas 
closely with the engine turned off, Run 
your hand around the housing and see if 
you can (Ind the spot. 

LEAK OR SEEP 

Many people have difficulty distinguish- 
ing an oil leak horn oil seepage. This 
ieads I hem to believe that they have a 
problem when, in fact, they do not. The 
following excerpt from a reader’s letter is 
indicative: 

"My car is still under warranty, so 
l need help. There's oil leaking from 
around the valve covers. The car 
requires a quart every 1500 miles * 
The manufacturer says toe toss is 
normal." 

What | his reader is experiencing is not. 
as he claims, an oil leak, but an oit seep. 

A seep, which is a normal condition, is 
characterized by oil oozing through fine 
pores or small, natural openings. Many 
times even this small amount can be cur- 
tailed by tightening up on components, 
such as valve covers, A seep will not be a 
drip, nor will there be an appreciable loss 
of oil. as indicated on the dipstick. 

On the other hand, a leak as we men- 
tioned will show itself when the lubricating 
system is put under pressure, and many 
limes even when it's not. Oil will drip tp 
the ground, and 1 there will be a sharp loss 
of oil as indicated on the dipstick. 

ARE YOU RUNNING AN OIL 
BURNER? 

Too many car owners rush into a com- 



plete overhaul when they think their en- 
gines are burning oil. Our advice is this: 

Go slow! You might not have as serious 
and as money -consuming a problem as 
you think, 

"My new car is using a quart of oil 
every 500 miles. The dealer says to 
drive it a few thousand mites more, 
and the problem will alleviate it seif. 
Can i believe him?’ 1 

The dealer Is talking with a straight 
tongue. However, should oil consumption 
persist beyond, say, 5000 miles in total, 
the engine should be repaired under the 
terms ol the new-car warranty. 

Manufacturers generally stress in own- 
ers manuals that oil consumption In the 
beginning of a car's fife is going to be 
higher than normal, Pontiac, for example, 
states, "Oil consumption will be slightly 
higher than normal until the piston rings 
are fully sealed.” 

An engine should be given a reasonable 




Air lilts r should be checked if black ir- 
hauil intake indicates toa-rich mixture- 



amount of time to slop using oil, but car 
manufacturers don't expect you to live 
with an oil burner for long. Sometimes 
piston rings do not seat, and oil consump- 
tion not only remains "slightly higher" 
than normal, but gels worse. In this case, 
the dealer is authorized to disassemble 
the engine, remove glaze from cylinder 
walls and replace piston rings to bring 
consumption down to normal. 

What constitutes "normal” oil consump- 
tion? This question, frequently asked us 
at Car Clinic, is very difficult to answer— 
almost as lough as the question: 'What is 
good gas mileage?” 

Manufacturers generally do not define 
"normal” in public. Even service man- 
agers t ask tell me that normal oil con- 
sumption Is a quart every BSO miles to 
2000 miles. As you can see, this is vague. 

An we suggest is thal you be reason- 
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antennas 



offer 

* Quality construction 

* Long range 

* Mounting versatility 

This is the Auanti Racer 
27 mobile interna. A 
first quality instrument 
it is one of the most pop- 
ular antennas in the en- 
tire CB field. That's 
because experienced 
C Bars appreciate the 
benefits of a guod. de- 
pendable long-range 
antenna that offers 
quiet performance. 

The Racer 27 is readily 
adaptable to a wide variety 
of mounting assemblies: 

•a fold-over mount for 
campers and vans 

*a no-hole trunk mount 
{no drilling into your car) 

*e mirror bracket mount 
for trucks 

•a dual assembly for 
increased performance 
on oil vehicles 

■ Avanti makes the famous 
MOONflAKER CB BASE 
ANTENNA 

The Racer 27 is Avanti 
Model AV-327, Suggest- 
ed retail, .... $23.95 

Tbit is only one of many 
Avmti antennas for car, 
boat or home. Send to- 
day for FREE full-tolor 
catalog. 








research and development, inc 

340 Stewart Ave, r Addison, Illinois 601 Bt 



CAR CARE GUIDE 



able. Having to add a quart of oil to a 
I airly new car every 850 mi lea, say, isn't 
outlandish. However, no auto manufac- 
turer expects you to put up with a new 
car that burns oil. He will repair the car 
as long as it's still under warranty and 
She recommended services have been per- 
formed, 

WHEN OLDER CARS BURN OIL 

Driven long enough, every car is going 
Ic start burning oil. Consumption may in- 
crease after 30,000, 50,000, 75,000 or 
100,000 miles. There is no definite point, 
but eventually oil usage will Increase. 

A black oily film that comes off on your 
fingers when you run them ground the in- 
side of the tailpipe is a sign that too 
much oil is bsing burned. Blue or blue- 
grey smoke emitted from the tailpipe is 
another indication. However,, black smoke 




Ntw teal* installed over vplve siemt 
mar be nvcesiary if yourt burning oil. 



or while has nothing al all lo do with oif 
consumption. This is mentioned especially 
for the benefit of the man from Oregon 
who wrote: 

'T m malty concerned because my 
new car gushes a plume of white 
smoke every cool morning. Wilt it 
start consuming oit soot t?" 

White smoke coming from the lailpips 
during engine warm-up periods, especially 
on cool, humid days, is the engine's way 
of throwing off condensation. 

Black smoke, however, does signify a 
malfunction. It tells you that the fuel mix- 
ture being burned is too rich. You are 
wasting gas, so refer back lo She section 
on carburetor tune-up and apply pro- 
cedures. 

You can gat a pretty positive indication 
of oil -consumption by road-testing a car. 
Drive at a steady spaed of 40 mph. Then 
coast with the throttle closed, while some- 
one following you checks lor blue or blue- 
gray smoke during deceleration. 

There are two ways in which oil can 
pass trom the crankcase into combustion 
chambers where it's burned: 



T, Through bad valve seals- or worn 
vatve guides, 

2. Past pi slon rings. 

You should determine which condilion 
exists, since the first is toss expensive to 
correct than the second. You can perform 
certain tests. 

One is to remove valve covers and shut 
off the oil supply to the rocker-arm assem- 
bly, Warm up the engine and drive the 
car a I least five miles. If exhaust no long- 
er looks blue or blue-gray, or Ihe amount 
of smoke decreases, oil has been getting 
past valves, probably because of bad valve 
seals or worn valve guides. 

Another test — a ''wet” compression test 
— is easier to do, but it's a pro cess- of- 
oliminatron test. It will tell you whelhe-r oil 
is being lost past worn rings. But if not, 
it won't tell you if oil is being fosl because 
of worn valve seals or guides, However, 
if there are no leaks, it's a safe bel that 
seals or guides are lo blame, 

To do the test, remove all sparkplugs 
and lest compression in each cylinder, 
recording readings. Now, In one cylinder 
after another, injecl a substanllal quantity 
of engine oil and perform the compression 
teat again. 

If there's a notable increase in com- 
pression. brought about by oil having 
sealed off "'gaps 1 ' around rings, the blame 
for oil loss can be pinned on rings. The 
engine is a candidate for overhaul. 

ADVICE ABOUT OIL FILTERS 

We received this informative letter from 
a reader during 1975 that should be in- 
teresting to others; 

"Car sudden ty started using oil. At 
next oil change I found a hose oil 
ffller. Problem solved." 

Right — but an overly tightened oil filter 
can cause a teak as fast as a filter that's 
too loose, Tha important fact to keep in 
mind when replacing an oil filter if lhat an 
oil filter wrench is used to remove an oil 
filter only. 

An oil Filler wrench should never, never 
be used to tighten a filter, because if the 
filter is overtightened its seat could be de- 
le rttied. presenting a perfect avenue of 
escape for oil. 

Tha right way to replace an oil filter is 
to loosen the old filler with your wrench 
and spin it off its seat by hand. Wipe off 
Ihe angina surface, 

Now, with clean hands, spread a thin 
layer of Fresh engine oil around Ihe gas- 
ket ol the new filter. A dry gasket can be 
damaged. 

Using care, screw the new filter on lo 
the engine by hand. See that you don't 
gel the threads crossed. When the filter's 
base makes full contact with the seat, turn 
the filter one-half turn additional — no 
more, 

Start Ihe engine, run it at a fast idle, 
and inspect around Ihe filter for an oil 
leak. If oil is leaking, shut off the engine 
and give the filter one-quarter more 

(Please turn Jo p a ge 174} 
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All motor oils are not created equal. 
Castrol GTX is something special 
Castrol GTX meets the demands your 
engine faces every day, Fast morning 
starts. Stop and go traffic. A-r 
conditioners and towing trailers. Castrol 
GTX- the ULTIMATE lubrication for 
all makes and models of cars. 





Burmah-Castrol Inc. 

Continental Plaza. Hackensack. N. J, 07601 
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r New Loctite Car Savers. 

There’s a belter looking, 
longer lasting car 
in every tube. 




Use new Loci ile Car Savers 1 ' 1 
Ed silence mull ler noise, quiet 
1 at! pipe rattle, seal leaky win’ 
dowa. ti* roose wealhcr jtrip- 
pinq, oti-miflale rust, dean 
dull ichr&me. mend | am 
vinyl 1HI body penis, repair 
broken gadgets and mutN 
more. 



For a belter looking, ranger 
lasting car. look For all eleven 
LoCI He Car Savers. 

Car Savers make ir easy lor 
you in save lime and money on 
parts and repairs. 

Oiigirsal equipment quality 
trom Loct’te, 



Now a variable at your Auto Parts Store. 
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Don’t start saving money here? 

Oils are the most important protective agent in the entire engine-,. 
ANY ENGINE! 

For a wise investment choose OlLZUM.,.tHc superb blend of motor 
oils and lubricants that answer todays high performance engine needs. 
Look for the familiar orange and blue QILZL’M logo. ..the trademark 
of White Barley's 'petroleum engineering 1 over the past 85 years. 

[f you realty arc into "rar care' or the proper maintenance of your 
'bike 1 , outboard ut other two-cycle equipment... you just can’t do 
better than GILZUM. 



THE WhITC+BACLEY CO. 

150 Worcester Center Boulevard 
Worcester Massachusetts 01608 
Cleveland and Detroit 
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OIL PROBLEMS 

(CQflitrtuetf ffo/n paeje M2) 

by hand. Now r if there's a leak, some* 
thing is wrong with ihe fitter. 

“Should I replace the off filter 
every time l change oil or do as the 
manufacturer suggests — replace (he 
fitter every other oil change?" 

There are Iwo poinls of view: 

1, Replace an oil filter when changing 
oif since leaving one quart of dirty oil in 
the syslem to mix with dean oil is 
ridiculous. 

2, Present-day oil fillers are excellent 
products that will do a very effective job 
filtering out foreign mailer for a period 
equaling the length of time be! ween two 
oil change intervals. But, when you're not 
changing the filler make sure you remove 
il and empty it of its dirty oil. 

Take your choice. 

What do I do? I replace an oil filter 
every time I change oil. To me, the extra 
few bucks ! have to spend is worthwhile 
for the insurance it buys. 

TWO OTHER OIL PROBLEMS 

“Cart you explain why the dipstick 
in my car reads one-half quart over 
the tutt mark when t install the 
quantity of oil recommended by the 
manufacturer?" 

Sura. The dipstick is probably marked 
wrong, which happens more frequently 
than you'd suspect, or the dipstick Lube 
isn't correctly installed. We received a 
number of letters last year complaining 
about this. 

If you don't want to bother getting 
another dipstick, you can re-mark the old 
one by scribing a line at that "“one-halt 
quart over" level. Or you can simply note 
where the level falls and leave il elionc. 

If Ihe dipstick tube is off killer, maybe 
just bending it slightly one way or the 
other wilf settle the problem. 

"I'm really worried, because that 
oil-pressure indicator tight of mine 
started flashing on and oft 
intermittently some time ago, 
and now glows red almost always . 
What can the trouble be 7" 

From the sound cl It, this man has been 
operating his car's engine with the oil- 
pressure warring fight showing "red’ 1 for 
quite some lime If there was a serious 
condition, such as a bad oil pump r ho 
would have burned out his engine by 
now, So obviously, the problem isn't 
serious. Quite likely there is a breakdown 
in the oil -pressure indicator setup. Par- 
haps the lead terminal at the oil Indicator 
(where it screws into the engine) is loose, 
or has become coated with oif-soaked 
dirt. Pull off the lead, wipe it and the in- 
dicator clean, and reinstall the lead 
tightly. 
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Know your car inside and out 
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«» PEllS EPT 504 61-74 i ev«n HI mgr|«lf into 4 iMH .. . 47.45 

A752 Frdlt TA'74 ccnrrf air 1400 A 2C-SD modtH 47.14 

11*5 SlTMflUTN Idf BihediPI. Fury. GTK — il'7 L 1t*9 
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687H HIMAUTn 73-76 ai I fuiy. V ip Orhn. SwCmPUA rmlli ft.H 
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«4tl ttA9VHf.lt [Kiri *li m«dtll-67-71 ... . . . ft II 
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4199 StltHRU 70-74 rtrtri HI FF, 0. CL, L'L mafhdi fl.lt 

D556 BilHttLH 4LP1HE 65.69 ter ML 2. ,3, 4 4 Ripltr )J 15 

1202 tllHBUM 41 P 1 h E HU Inc Rqplir— 65*2 fi ll 

0815 EUNH ELM T ICES ^ g ¥f ,4 a II 253 4 289 rwde li ...ttfi 

0*89 TtMSEJT, 6 t 0, IE M1H9 69-73 ItoTtrf HI With 44.11 

*199 TDHIHO 63-71 111 ilK CKri, 505, bln Tcrmn, fcmehera 4b. at 
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f*14 HBIVIW IN nittniTlRN "Ffllt It if ll 11 
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GAB PRICE GUIDES o-c-c->c-:- 3 -cr- 

3595 9173 imcrlcin cars Inc pptlani 1 Anler cast ... .11.19 

05W t*75 F«r*lt9 Car Raidit Hit dpllddl 6 ONlpr rail! fl.lt 

OUT but cm prlca*. American A larem — 5B.T4 fl.lt 

0306 toNCacViluiCulit— ISW-p-KT— U.9 Hdraitfi, ft.RJ 

g=K DESIGN & TECHNICAL BOOKS ssbw 

1217 IHTIdeItcHdh IA I UNl Hi. htP-iiHf-hy ..... 53 K 

£J43 BTM49 EHlfHON CPHTlRtKI. «« Id— *flr HI SM V»rs J4II 
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9681 niTJUN itp h tin f J49I, bg-w te rntmiiy ....HJi 
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9I49 ibnlUM TIAIR 18, TunFiK f*M 

1031 TUhUhC rot met. TUNrirR rot ECONOUT ft to 

*591 CHEHT FERmBMAHCI (UIDE Far |9| 3ftT 1e ISf np. ...5iJ» 

940* 5MR.lL tLaiR CNIVV1, Histw (o FfpNed' ...|l,*5 

1069 Cn«¥*IB IH8INES, K:.*| In hc-toad , ft.Bt 

9419 TUNBOC MPPtEIIS, Hew te xiltcl 6 Inxtall *41 B 

8117 C'FI1( H £ TUNIHt COMPETITION ENAINEf 911.95 

1119 CYLINDER NflD UOPIflOiTIB-R. IhMry/Crfelic* .** tl 

1366 11A( GAS E'lflnairiag 1 mschanlgx 514 tl 

Kil I ACINI CAR ctfnplett diiltn AdPrHDpminl 572,11 

94U1 WLHAEL ENS9NE matt cnlaptaU Imek pubf Idled f 1 ill 

C-OL, RARTiNfanly tdlUpPHtbeeh lT«llibi-r $4*5 

0956 ITRS TtEA lilut prln| xbE □) xtarahlp Imiarpnih . .54.11 

IL01 CTAtTKN Hilt mtnuil H*P1 dl> Pqliipfnrht urid fi t* 

9214 At AUDIO AnUllOS'i CdTDE f4.lt 

82 L6 Ci RIP 10 IN5TAULAI ION 4 R1 F* IS 14 19 

knso HISTORY & PICTORIAL BOOKS ft-ra 

*•29 CDlVETTI f.gmpi tti hHMry— $3-74 (1141 

BOU UAL CflRTMIE Pabuldux phdlotraphT Hi yriri. 533.1D 

*»9 J1CU LR ITORf tamplih ear b, ear NIHiny ,,*4.« 

■Ol* bit 5TPR1 Iriuk, nuidry thru H5 AI . 54 .15 

6A7D l» run a* Piruli yptglH figteij RHbula „ _. 5IT 45 
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72D-L VDLIEfWiRCEN BETTil 69-74 hg. Supar’ 8r*rh, K-C Cf* .. *B.« 

10*7 UWM9PIT, KIKOCO 7*-75 cdvrnHI tohAelx 5741 

1547 VALAEW16EN BDJ 94-M .nf tlrti(ptr. Tf jdtpaMif t*.I9 

1121 VOLACMPROEN BUS UL-J* Inc Cimpar, Tranigurtej f J.I3 

9892 WJLHWieiN SOtoHVfridR, flithHV 82-73 ,....*7,15 

9778 ROLKlWAEIk 41 1 i *1 2 ail mwEHs-- 7l4 3 _ f7 tl 

OB77 ROLF1WABIII BliKER 7d-75 Par HJ h4dlll .f7,*9 

[006 VD l'f D PV444 . PV344 at mgdflE 84.SA 

7931 ROLW 122 6249 fT.il 

D932 VALRQ 94-7, 144. 145 66-74 «EI -t H in C S 4 [ ...._ *T.*I 

*559 VOLVO II* 66-74 Pdr dll modtls inc lud irir:l.dn II I! 

■94*4 VDLRO moo 60-73 tor all tiHH!. In; K40SE. ES ft.lD 

RZD9 WlHNEBASD MDlARNDWEign J] B,49J, 44Q£ld Audfl 4R* ) J.*S 
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SiKTasrewsise REPAIR £ SERVICE MANUALS tfiJdMJttomisiLM ROAD & TRACE ROAD TESTS 

.ft. IE 0981 CHILTON ROTO KERRIS MRMMl 59-J6 RH 111 C#H „„.„flT.9t 
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0797 WtRIHG PUSRAM MANUAL 79-78 *41 II L cm — f22.ll 



1367 ASTON MARTIN *172 only debited h.shry 
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0979 ILRT RATE MRNIlRl -58-78 hr ill Awltin carx _..... ..|I4.B9 
9522 HDTV TO TONE YOUR CAR gd(h Wtllun _... 53 *5 

[Til *«rC IUIP REPAIR MANUAL 3 H*f1 dm _„.^..fj.ll 

1TM BASIC ifl DttoOKH tSMWTPNt 57-19 

3 71 L tiEIOCRMlIRCTfliS WH fTfTEHf __....$2.*R 

0791 tlllC LNilNE HOESODtilNE tiff 

] 7GB 9UIC IBHlTlOH 4 ELECTRICAL iTlfEMl , *2.15 

0440 OiJIC LUTD THClilill HC'D Tl Ht hr all girt — — 82.51 

0579 U£IC TDDLlwhiE la 8uy f tioii twai« II *2.H 

9359 IKAKE IEItLCI OUltE For te^lrht ill hilp J4.98 

11*1 Alfa SOacia UIO J u«p Irjtcthn mniBit **•■» 

*4]1 BILLET rarSf. all t £ 4 r.bl. run« ,L rr-r-Jlr fl.lt 

9552 100NE1TU '.1*9. ill Into 4WF Ou»dr»|tl It.lt 

966f SO, 3t^11l«SI caftx, [unteg ratoeild ng (Z-H 

9G5E lOLEA 14ZUI dcwrdrrll, lunt t rebuild ...flfi 

] 217 ITflOMIf RC OP l C«5f Lilts Tune 4 gtftlr U.ll 

9993 WflH LJetyrgtiwa, Nuilnjf retoulltolnj all fZ.II 

0582 FUEL mJlCTHH MANUAL all gai t El lax 4 1 rnghei .*1.16 

1904 ABTO HtT RE FA 111 HD £ REPRINTING ,14.13 

ll QA CiAll FFltR AUIO tOPE vunxl-uclitn- 1 ripin *1.19 

0798 ENtIHE mPflNl lalfftbaiA-tn IrvIgmiglbHi 9 241 

109 7 AuTflmgBILi EhCiNE SEtUllBINfl 9i2.lt 

mi RIITG MflDHATlUM editor tifteH r >|e putiNjJhl.l 1UJ3 

0121 AU JOM0I \lt RttlOCTTlOH laiOE far all carx . *1,11 

0991 CIS INTERIOR RE.STC RATION useful hvill (in „„ flfi 

1 OW SEfTaitATlON 4NTIDUE £ ELASTIC CAR! *1 *5 

SHi HiSlOtolTtO h 10M. Klirien x. vary campHt* . ill! 

R4L9 IMALL VHSIHL SERVICE H4.KUAL ter r II ] evl r- r ,f. 57.15 

U29 H0«T0 CVETOMUL CTDf 6 WOtUMrl* tarrh ti.RI 

£.317 AH I iP CU310M rilNTLKO lor can. ■> jpx J b IAk . 59 .00 

8354 CUJrtlM I29H1 Vtourn Vilt. Man gampteli bnpE yar £3.13 

*ftJ2 MRS CHtvgrilafl olxni F«4 fgrdi. Podia, ChHJ VAhi |449 

509 2 RW ViN CRHNER haw ta canutrt an* *4-91 

t0*9 ShRtr LAti 'n *f ctr t«1f name Hy Find H |9,*l 
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CM) CARE GUIDE 



8. Engine/ 



E ngine noi&e seems to be the biggest 
single problem in this category, which 
represents 4.8 percent of all letters re- 
ceived at Car Clinic in 1975. Noise com- 
plaints were voiced by 2.1 percent, 

Some noises indicate major problems, 
white Other noises are easily eliminated. 
Our problem at Car Clinic in trying to 
help a person with a noise problem is to 
make sure that we're both speaking about, 
the same noise. 

THERE'S NOISE— AND THERE’S 
NOISE 

This man wrote:: 

“My car's engine has developed' 
rtoiae simitar to a piston s tap or 
sticking valve. particularly when i 
start it up in the morning, Vm 
wondering what t should do about it" 

There's a big difference between the 
noise of a piston slap and the noise from 
a sticking valve, The problem is recog- 
nizing the difference, and understanding 
the noise from hundreds of other parts 
both inside and attached to lh© engine. 

The illustration on this page shows s 
cut-away of an engine, pinpointing some 
of the major problems that produce in- 
ternal noise. The noises that these mal- 
functions and others make are described 
by mechanics as slap, rap, rattle, eMck, 
whine, thump and thud. 



Keep in mind that we are now discus- 
sing sounds symptomatic of major engine 
problems. We will cover "minor" problem 
sounds later. The word minor is encased 
in quotes, because one ol these noises — 
ping — may, in fact, be caused by a major 
problem, but we'H discuss that further on 
in this section. 

in determining which one of the noises 
applies to your engine. It's also important 
to ascertain under what conditions the 
sound occurs and. il possible, at what 
pitch. 

For example, is the noise loud, faint, 
sharp or dull? Does it occur regularly or 
intermittently? Does It happen when the 
engine's hot. cold, or all the time— during, 
acceleration, deceleration. Idling or at high 
speed? 

SOUNDS DEFINED 

Let's run down each of the various 
noises that are created by major engine 
problems and define them; 

* Slap — This is described as a sound 
resembling a hammer striking a metal sur- 
face, but not sharply, It's a dull noise. 
The one pari Inside an engine that's most 
notorious for slapping is the piston. It 
happens When, a piston loosens up, 

m Rap — A rap is similar to a slap — like 
a hammer hilling a metal surface — but it's 
much sharper in intensity. A primary cause 
of engine rap is pulling a load on an 
engine or running it at high speed when 



it's low on oil. The noise is actually being 
made by connecting rods., 

■ Rattle — This term is quite descrip- 
tive. It sounds like a baby's rattle that's 
being furiously shaken. A loose piston may 
cause a rattle rather than a slap. So can 
ignition timing which is too advanced. 

■ Click — Run a stick along a picket 
fence, and you have some idea of what is 
meant by engine click. Clicking has be- 
come one of the most prevalent 

sounds- . ■ 

“My engine make s a choking noise 
for about 20 seconds wrh&n l start ft 
first thing in the day. Otherwise, 
there is no noise. My mechanic has 
tofd me not to worry — its nothing. 

Is it?’* 

A cJ I eking sound such as this is fre- 
quently caused by a dry hydraulic valve 
lifter. As soon as the litter gets pumped 
up with oil, the noise ceases. 

As this person’s mechanic says, a 20- 
second click (or less) produced by a dry 
lifter is no reason for ripping the engine 
apart. However, Ihe longer Ihe noise dura- 
tion, the more serious Ihe problem. In 
time, the engine may have to bo dis- 
assembled to reach and replace the bad 
lifter(s). 

Clicking can also be caused by exces- 
sive valve lash (usually in engines with 

{Please mm to pa or r7fl> 




WORN 

VALVE 



BROKEN PISTON 
OR RING 



WORN ROCKER 

ARM 



WO RN VALVE 
GUIDE 



BENT CONNECTING ROD; 
CONNECTING ROD JOURNAL 
OUT OF ROUND 



WORN MAIN 
BEARINGS 



BENT 
PUSH ROD 



LOOSE OR 
DAMAGED 
FLYWHEEL 



SAD HYDRAULIC 
VALVE LIFTER 



Engine noises can originate In a number of ereaa tamt of which ara a h own hart. 
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OnAl Clip T-Ml 
S>f-+r IUmi 
V4^th 



1(1 LhjIiwiuW l J il"J+*l|h. 
i (i Libini kp'*v" 

rHiLUHiy Li'i k*p>H>*#*A 
Pdf '-Ip .(-,'■■*1 
C 9 *TA*H 



way t9?e xn 



j.Tli i 



Check for fact-filled "Car Care 
Month" sections in the hundreds 
of newspapers listed below. 
These sections — brought to you 
in cooperation with Popular 
Mechanics and the AP A A— will 
be loaded with automotive 
know-how and special offers 
from your local retail 'Car Care 
Month' 1 Headquarters. 
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K-D Tools make 
weekend 
car repair jobs 
easy ! 

Want professional results when 
you “do it yourself"? Use the same 
K*D Too Is professional mechanics 
use to speed and simplify the 
toughest repair jobs. Visit your 
auto parts jobber who features 
K-D Tools and check out these 
typical time and money savors: 



K D 2402 



Bendlx Brake Tool 





Essential for work on Bendix 
shoe brakes. One end re- 
leases brake shoe return 
spring for shoe removal, 
the other reinstalls 
spring, 



K-D 2394 
Oil Filter 
Wrench 

Makes it a 
cinch to remove 
any disposable 
oil filter to 
2\i tf In diameter. 
Can't puncture or crush 
filter even in closest quarters. 



Set Includes internal and external 



snap-ring pliers with interchangeable 
points. Assures fast, easy removal and 
replacement of rings. 




Free 

Pocket 

Catalog 



describes 791 K-D 



automotive specialty 
hand tools. Mail 
coupon for your copy TODAY. 



/ ® 



make tough jobs easy 



K-D Manufacturing Co. 
Lancaster, Pa, 17604 

Send me FREE 66-page pocket catalog. 



Name. 



Address. 
I City 



.Slate . 



.Zip. 
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ENGINES 

fCoruf/iucd from page 176) 

mechanical lifters — a valve adjustment 
may help); a piston lhat's lightly touching 
the head gasket or cylinder ridge; or a 
nick on a timing gear. 

■ Whine — This one is in the gray area. 
It might indicate a major problem, but 
then again it might not. A whine is de- 
scribed as a high-pitched, continuous 
sound. It may be mere pronounced at 
some speeds than at olhers. 

Ttie noise may be caused by nothing 
more serious than a glazed Ian belt. It 
might be the result ol a malfunctioning 
rotor in the alternator, which again is not 
that serious. However, whine can also be 
caused by a loose or worn liming gear, 
and this means a major repair. 

■ Thump — A thumping sound Is a 
deep-throated noise that you seem to feel 
as well as hear. 11 indicates a serious 
condition, such as loose main bearings, A 
I hump occurs intermittently — not on a 
regular rotational basis. 

■ Thud — A thud is similar in pitch to 
thump, but it occurs regularly— that is, 
every revolution. Loose flywheel and ex- 
cessive crankshaft end play are two pos- 
sible causes, 

ZEROING IN ON NOISE 

Trying to analyze Ihe cause of engine 
noise Irom sound alone is tough. How- 
ever, there is an "old-timer's" teal that 
we'll outline, 

internal engine noise usually falls Into 
one of these classifications: 

1. Moise that occurs once every revolu- 
tion. 

2. Noise that occurs once every cycle 
(two revolutions). 

3. Moise that occurs intermittently, hav- 
ing no rhyme or reason. 

Do Ihe test as follows: 

■ Check engine oil: replenish if neces- 
sary. 

■ Warm up the engine to normal op- 
erating temperature. 

■ Set the engine to idle at about 600 
rpm, and place a neon-type sparkplug 
taster on cne of the sparkplugs (pull the 
boot off the plug, of course). 

■ Note when engine noise occurs in 
respect to the flashes of light. 

If noise occurs twice (or each flash 
(once every revolution) , the cause ot the 
sound is a part driven by or driving Ihe 
crankshaft. Pistons, rings, pins and main 
journals are in this category. 

If the sound occurs or>ee for each Hash 
(on cd every cycle), anything driven by or 
with the camshaft could bo causing the 
noise since the camshaft makes a single 
revolution pgr cycle. Falling into this area 
are valves, oil pump, distributor. luel 
pump and the camshaft itself. 

if the noise Occurs intermiltently — 
nail her once nor twice for every flash of 
light — the causa of ihe problem is some 
component that isn’t tied directly into the 
camshaft or crankshaft. Consider exces- 
sive end play of one of lha shafts or noise 
being made by some engine-driven com- 



ponents, such as Ihe alternator, siarler or 
distributor. 

Noise can often bp isolated by shorting 
out the sparkplug of oaeh cylinder in 
turn. If the noise stops when a cylinder 
is shorted, you have isolated Ihe noise to 
that cylinder, 

NOISE INDICATING “MINOR 11 
PROBLEMS 

As in previous years, we received sev- 
eral letters in "75 that asked us this: 

“My engine pings. Switching from 
regular gasoline to premium stops 
the ping, but my owner's manual 
lefts me to use regular ; What now?" 

The subject of selecting gasoline is dis- 
cussed In Section 13 on Fuel. However, the 
subject ol engine ping deserves our atten- 
tion here, Pinging usually indicates a 
minor condition, but it may also tell you 
that your engine is in big trouble, It de- 
pends on whether ping Is being produced 
by detonation of a mild sort, detonation 
of a serious nature or preigniiion. 

Detonation and preignition are very 
different and should not be confused. 

Ping is a rapid, rattling knock coming 
from an engine. Ping caused by detona- 
tion occurs primarily when the engine la 
placed under load, such as when the car 
is climbing a hill. It happens when gas- 
oline isn’t able to withstand the heat and 
pressure inside a cylinder. 

Instead of burning evenly and smooth- 
ly, as gasoline should, the unturned por- 
tion of the mixture ignites violently after 
the mixture has been ignited by the spark- 
plug. This sudden prematura bursting into 
flame of the unburned gasoline causes 
the engine’s cylinder head 10 rattle. It is 
this noise thal you hear as "ping." 

Detonation can usually be eliminated 
or at least relieved greatly by seeing to it 
that ignition timing is sot to manufac- 
turer's speciFi cation, thal the engine isn’t 
overheating, and lhat gasoline of Ihe 
needed octane rating is being used. In 
checking timing, you should also check 
the condition of those parts affecting 
engine liming— the distributor and spark 
advance. 

Ping caused by preignition occurs 
when there is combustion of gasoline in a 
cylinder before the sparkplug ignites Ihe 
fuel. Combustion is caused by a "hot 
spot" (red-hot carbon usually) in the 
cylinder. 

Preignition places moving parts under 
extraordinary stress and can cause the 
most serious damage. Thera is no such 
thing as harmless pre ignition, and at the 
first sign of Ihe condition the engine 
should not be operated — but should be 
disassembled for a carbon cleaning. 

But how do you tell the difference be- 
(ween ping caused by detonation and thal 
caused by preignitign? It’s vary difficult 
to listen to Ihe noise and distinguish be- 
tween the two. 

So, if engine ping doesn’t clear up at 
once by setting timing, assuring proper 
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engine operating temperature and chang- 
ing to high-octane gasoline, watch out 
You have a pieignition problem. 

UNWANTED WHISTLE 

“A whistle Is coming from the 
engine comportment Why?" 




Tighten enrhurelor mourning dolts to prevent 
air leak* and loss ol power. 



His dilemma, shared by others las! year, 
could be a drive bell I hat’s too tight or 
glazed. But many limes a whistle coming 
From under tha hood is produced by a 
vacuum leak because of loose intake 
manifold attaching screws, loose carbu- 
retor mounting bolts or a Peaking gasket. 

To determine if ihls Is causing the 
noise, spread a mixture of oil and kero- 
sene around (he manifold and carburetor 
with the engine running. If the whistle 
ceases or changes pitch, you have found 
the reason. 

Tighten up on all bolts. If this doesn't 
help, the gasket should be replaced. 

Loose carburetor and manllold mount- 
ing bolts can also lead lo another prob- 
lem , the solution to which was sought by 
,5 percenl of the readers who wrote us 
about engine problems: lack of power on 
acceleration. If there is no vacuum leak 
to blame for the angina's unresponsive- 
ness, then the following should bo 
checked out (consul! the respeclive sec- 
tion In this Car Care Guide); 

In the fuel system; 

m Improper carburetor float levef. 

■ Damaged needle valve-seal assem- 

bly. 

m Restricted gas line or fuel filter, 

■ Weak fuel pump, 

■ Malfunctioning carburetor accelera- 

tor pump, 

* Dirty carburetor. 

In the ignition system: 

■ Weak coil, 

" Incorrect ignition Timing. 

■ Insufficient point dwell, 

“ Fouled or improperly gapped spark- 
plugs, 

■ Damaged spark advance unit. 

■ Worn distributor cam. 



* Excessive play in the distributor 
shaft, 

ENGINES THAT RUN ON 

A total of 1.1 percent of the readers 
sending letters that tall into the eng in e- 
probiem category wrote aa follows: 

u My engine continues running 
after t turn oft the ignition. What's 
happening ?" 

"What's happening" is a condition 
known as dieseling, which is ignition in 
(he absence of spark. It occurs when fuel 
in the combustion chambers is ignited by 
heat. The problem has prevailed particu- 
larly since 1966 because of the higher 
temperatures at which engines have bean 
operating to combat pollution. 




Dienllng c*n tw caused by an idl*-»Lop idIb- 
■noid that' a not working proptrly. 



To help prevent dteselmg. manufactur- 
ers have added a device called an id la- 
stop solenoid to the carburetors ol most 
engines coupled to automatic transmis- 
sions. The sotenoid's job is to shut the 
throttle at once when the ignition is 
turned olf. keeping excess Fuel from en- 
tering the combustion chambers where it 
can be ignited by high temperature. 

If your car has an id I e-stop solenoid, 
chose ling will occur if the solenoid isn’t 
working. 

With tha ignition on, the plunger in the 
base of the solenoid should be pressed 
against the throttle lever. As soon as the 
ignition Is turned off, the plunger should 
retract at once, allowing the throttle valve 
lo close. 

Other causes of diesel Eng include the 
lo 1 1 owing r 

1. Improperly adjusted slow idling 
speed. 

2. An Ignition malfunction, such as the 
wrong breaker-point dwell or misadjusted 
ignition timing, 

3. A carburetor linkage that is hanging 
up because of dirt or damage. 

4. A sluck manifold heat-control valve, 

5. An engine temperature that is ex- 
ceeding (he "normal" range. 



INCREASE 

GAS 

MILEAGE! 




WE GUARANTEE 
TT OR YOU* 
MONEY BACK) 
WAS SB.Sb 

NOW (7.95 



Installs in Seconds— No Tools Required, 
Pays for itself over and over, as you drive, 
and with gas prices SOARING SKY HIGH, 
you can't go wrong! It can be used in 
cars, trucks, boats,, even motorcycles. 
These 6 performance features are sure to 
convince you 



1. faster Starts 
3. Helps S’op Ping 
5, Better Gas 
mileage 



When you 
you’ll get 



purchase 
a double 



2. Smoother Idling 
4. Longer Spark 
Plug Life 

6. Reduces carbon 
buildup. 

your POWER SPARK 
guarantee, (1) After 



10 days return product for full refund if 
not satisfied. (2) If breaks, cracks or fails 
within 2 years — well replace free of 
charge. So what are you waiting tor? Send 
for yours today! 

NO RISK ORDER FORM 



P. 5, Distributors 
P,D, Bwr 2091— TB S. Marquerfta 
Alhambra, Cal. 91603 

Yes . . , I'll try Powerspark at your risk. If 
not delighted I will return it for a prompt 
and full refund. 

Send ...... Puwerspark Cs) $7.95 each. Plus 

,59 handling, n Brochure only, .50 

Name 

Address 

City State Zip_^ 



PRO QUALITY 

AUTO BODY 
REPAIR PRODUCTS 

THE BEST YOU CAN BUY 








aONO-TllE flLlER KITS Fa 

rrious White Diamond rider 
featuring color change mixing. 
BorrdTite: used hy the Pro's 
lor over 20 years. _ 



rlBEfiCLASS - Kits, 
Resin, Mat. Cloth and 
Hardener tor repairing 
any rigid clean surface. 
Crest for customizing 
ind restyling. 





TOOLS A ACCESSORIES 
Use the tools of the 
trade lor hesi results... 
new Bond Tite hammers, 
dollies, dent puller, ilex- 
sandfr. shaping files, 
3 b rasivi due s . p I ast ic ap- 
plicators end tack rags. 



FREE "HOW-TO-DO-ir BOOKLET 

12 pages of step by step body 
repair lips For FREE copy send 
self addressed envelope to- 





Consumer Product* Division 
Dept, R, Cleveland, O. 44135 



I LIFE 1 OIG 
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WOW! 

From the makers of the 
World's most highly regarded 
Industrial lubricants! 
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PROFESSIONAL 

LUBRICANTS 

for your 




ROME 



CAR 



CYCLE 



CAMPER 



LUBRIPLATE 




sprav 

Lube'A 

‘"nn 1 'p araw* - - 
m men**- 1 

J ZSSSM 

V: 



Spray Lube ‘A T 

Sprays like a flu-id builds 
up like a gfe3£kfi 
Lubricates bard Id reach 
areas Sicks and stays 
where you spray it! 
Waterproof Lasts many 
times I dp per than 
1 ‘lightweight" household 
ail! Excellent lor overhead 
doors, slides, rollers 
puiseys, cables, hood or 
trunk looks, latches, poor 
hinges. metal window 
tracks, retowers, bikes, 
(tailing reels, guns 
Protects battery and 
scarier cables, bridges, 
trailer bitches and loots 
agamsi rg&i and corrosion 



AUTO GUARD 

An excellent’ 'wet start" 
product lo remove 
moisture Irom distributor 
caps, spark plugs, 
generators, alternators, 
igniticm wires and car- 
buretors lor gurek engine 
Start? in wet, damp, 
weather, A super pene- 
traling type oil to loosen 
fusty, Iroao nuls and 
bolts, clamps, straps, 
linkages, and cables. 

Spray on PCV Valves, heat 
risers, hsnges. msial 
surfaces, chrome, locks, 
springs, nuts, bolts, 
mechanics' and garden 
tools to stop rust and 
corrosion. 




LUBRIPLATE DIVISION 
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A breakdown of letters dealing with 
brakes (4,0 percent of the total) re- 
veals 2,3 percent asking general ques- 
tions, 1.3 percent complaining about noisy 
braking* and the remaining A percent 
wanting in format ion about master and 
wheel-cylinder repair, 

GENERAL INFORMATION 

As the fo I (owing excerpt shows, sudden 
brake failure is the most dangerous situa- 
tion you can face: 

11 My brakes tailed coming down a 
hilt. I swerved to avoid an accident, 
running the car into a ditch , . , Coufd 
tile failure have been defected 
before it happened?" 

Failure can usually be prevented by 
inspecting ihe brake system every 1 0,000 
miles. With the car at a standstill. press 
heavily on the brake pedal, if the car is 



quality of brake fluid sped lied by the 
manufacturer in your owner's and service 
manuals. If Ihe car has power brakes, 
pump the brake pedal a few times with 
the engine off. 

Attach an 18-Inch hose to Ihe bleed 
screw at one of the wheels, put the other 
and el the hose in a plastic or glass corn 
tamer hali-f||(ed with dean brake fluid, 
and have someone inside the car apply 
steady pressure on the brake pedal as 
you open the bleed screw ^-turn, When 
fluid in the container stops bubbling, 
tighten the bleed screw and go on to 
each of the other wheels. 

Important: When you've finished, dis- 
card the brake fluid in the container. 

Another cause of a spongy pedal is a 
loosely connected or solt brake line end 
hose. Tighten lines al each wheel and at 
the master cylinder, and see that hoses 
are firm, Replace a soft hose. Remember 
to bleed Ihe system if a connection is 
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Wheel cylinder of hydrtuUe drum brake ii shewn in wheel and in exploded view above. 



equipped with power brakes, start the 
engine and allow it to idle. 

D ge-s the pedal feel firm or spongy un- 
de rfool? A spongy brake pedal (one giving 
a springy sensation) is usually produced 
when air is trapped in the hydraulic fluid 
system. The condition could occur If the 
system was not properly bled after repairs 
required draining and refilling with brake 
fluid. 

Bleeding brakes is done by filling the 
master cylinder, If necessary, to wilhin 
Vi Inch of the top with Ihe type and 



loose or if a hose should be replaced, 

Less common causes for a spongy 
pedal are a damaged or out-of-round 
brake drum or disc, and & leaky master 
cylinder. 

During the pedal teal, observe If the 
pedal falls too close to the floor, indi- 
cating little reserve. You have adequate 
reserve level when the pedal is parallel to 
or above the height of Ihe accelerator 
pedal. If Insufficient pedal reserve is indi- 
cated. drive the car forward about 200 
feel, stop, shift into reverse, back up 200 
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ventilation 




Ditt brakes lUijr hive 9 alngle, solid djao 
or a ventilated disc si ihown here. 



feel, stop, and repeat ihe process three 
or lour limes. 

Brake pedal height should increase, 
but if it doesn t, look for frozen sslf-ad- 
justing mechanisms, damaged or out-of- 
round brake drums or discs, and a leaky 
master cylinder, 

Stitl wilh I he car al standstill, place 
your foot lightly and then heavily on the 
pedal for IS seconds al a lime. A pedal 
that falls away under pressure pinpoints 
a leak in the hydraulic system. Look lor 
fluid leaks al the master cllnder, each 
brake line and wheel cylinders. 

To Inspect wheel cylinders of drum 
brakes, remove each wheel and pull back 
the rubber boot on each side of the 
cylinder. If fluid drips out, the cylinder is 
leaking and should be replaced or rebuilt. 

The cylinder of a disc brake can bo 
checked by removing pads from I he cali- 
per and seeing if fluid is leaking from 
around the rubber boot. A leaking cylinder 
means that the caliper has to be over- 
hauled. 

To compiets a brake inspection, re- 
move one front wheel of a car equipped 
with drum brakes, or one rear wheel of a 
car having disc brakes up front and drum 
brakes in the rear. Measure brake-Eining 
thickness along the entire edge. If thick- 
ness at any point is 1/32 inch or less, 
replace linings of all wheels. To inspect 
disc brake pods, remove the pads ol one 
wheel and measure. Again, ihe minimum 
thickness at any point is 1/32 inch. 

A ROAD TEST COMES NEXT 

Inflate tires to manufacturer specifi- 
cation. Drive al TO lo 15 mph an a dry. 
smooth road devoid of iraffic. Make sev- 
eral slops, alternating between Jighi and 
medium pedal pressure. Do brakes grab? 
Is loo much pressure needed lo slop the 




The best points about the new 
Breakerless Ignition 



AvaiLabEe far 
under $60.00 
at most leading 
auto supply 
stores and 
departments. 



are the points you don’t need! 



That’s right, no points and no 
condenser to replace, ever again, 
it saves gas and maintenance 
costs. Improves performance, 
with easier starting and smoother 
idling. Fires plugs at low cranking 
speeds, has higher cranking 
voltage and longer burn than C.D, 
type. Spark plugs will bum 
cleaner and last longer. 

Dwell is pre programmed and 
is maintained electronically, 
offering maximum spark energy. 



Dwell never needs setting. 

Designed to operale with more 
than twice the maximum specified 
distributor shaft wear. 

This solid state breakerless 
electronic ignition will modernise 
most p re -1975 foreign or 
domestic autos, light trucks, 
marine or recreational vehicles. 

It is surprisingly simple to 
instalk requiring no special 
mechanical aptitude. 
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For additional information write to: 
Automotive Marketing Department. 



464 Ellis Street, Mountain View, GA 94042 




Can you spot the VW in this picture? 



Hidden berwath the smooth, slwk ElrtGs 
Of the Invader GT5 IS a VW bug. Thts 
fun and «jy to build sports par kit 
tttulft in a low cost, exotic GT machine. 
Send £2.00 for a 20 papa, color catalog 
Autokit, 2725 Magnolia Si., Oak lend, C A 
94607. <41S] 832 7737. 
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Speed 

Control. 




Now control the 
speed of your car 
automatically 
with the push of 
a button. Safe. 

And it saves on gas! 

Now you can reduce miles and 
miles of highway fatigue to 
pleasure driving— with 
speed control. Automatic 
control lakes over for you - 
and maintains a constant 
speed. Helps avoid speeding 
tickets Saves on gas. And 
it's safe to use. Brake 
pedal auto mat i call y releases 
control. Special feature 
allows you to resume set 
speed with a flick of a 
switch! Fits most cars with 
automatic transmission, 

Do-It-Yourself Kit contains 
everything you need to 
install. Complete, illustrated 
instructions for installing 
with standard tools. 



GoldMark 




Look for Gold Mark quality 
products in toe automotive 
departmenl oi your 
favorite store, 



car? Inspect linings or pads, master cyl- 
inder, wheel cylinders, and drums or 
diE.cs.. The need for brake system overhaul 
is indicated. 

Does the car pull? Before delving info 
the brake system, see if tire tread Is worn 
unevenly. Pulling to the left or right may 
also bo caused by loose or damaged front 
wheal bearings, loose steering, or front- 
end misalignment. 

Accelerate to about 55 mph and make 
one or two hard pedal stops without skid- 
ding. Brake chaiier or shudder indicates 
(he probable need for brake overhaul, but 
Inspect wheel bearings first. 

It's during a road test that you should 
be aware of noise coming from the brake 
system, such as (he kind indicated by (his 
reader from Maine: 

"/ get a loud squealing noise in the 
front wheel's when applying the 
for air es. My mechanic can't explain 
why, but he thinks there's nothing 
to worry about." 

Brake squeal is (he most common noise 
Car Clinic correspondents complain 
about, but a driver may also experience 
clicking or scraping when applying the 
brake pedal. The most common reason 
lor squealing is (he composition of the 
material used for making linings and 
pads. It"s a “hard'" composition to extend 
(he fife of lining s and pads, but it pro- 
duces an annoying squeal, II linings or 
pads in your car are new and the brake 
system has been inspected for damage 
oul lined In (he next paragraph, the squeal 
is not serious. 

Noise from brakes upon pedal applica- 
tion, with the exception noted above, Is 
usually caused by one of the five follow- 
ing reasons: 

■ Worn or contaminated brake linings 
or pads. 

■ Uneven ad] u SI merit, which Indicates 
that self-adjusting mechanisms may be 
frozen, 

- Damaged, out-of-round or d'iriy brake 
drum or disc. 

m Weak or broken shoe return spring 
(drum brakes only). 

■ Rusted ot loose brake backing plate 
(drum brakes only). 

CYLINDER OVERHAUL 

"My problem 1$ finding a toaster 
cylinder for my T957 Plymouth . h 
there a way ot oxerhauling my old 
one or should I keep up f he starch 
for the part?" 

This question from a reader in Cali- 
fornia is typical of letters Car Clinic re- 
ceives regarding master and wheel 
cylinders. Wheel-cylinder inquiries for the 
most part are confined to those about 
drum brakes. 

MASTER CYLINDER 

A master or wheel cylinder may be 
Overhauled if a master cylinder or wheel 
cylinder kit for the respective unit is avail- 
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able from your auto parts and acces- 
sories dealer. Instructions accompanying 
the kit should be carefully observed. When 
you're doing your own brake work, you 
want to do a sale job. 

The general procedure lor rebuilding 
a master cylinder is as follows; 

1. Alter removing the part and dumping 
brake fluid, unscrew the cap at the outlet 
end of the cylinder housing. Pry off the 
valve seat washer and replace if with the 
washer in the overhaul kit. 

Note: If the master cylinder has two 
chambers (one serving I he front brakes 
and one for the rear brakes), the pro- 
cedure is the same except that parts are 
duplicated. 

2. Remove the main spring and check* 
valve assembly, then remove the primary 
cup. 

3. Slide the piston and secondary cup 
from the cylinder. This entire pari and all 
other parts you've removed are normally 
replaced. 

4. The bore of the master cylinder 
should now be honed with a honing stone 
of a size equal to the bare of the cylinder. 
Lubricate the bore with alcohol or fresh 
brake fluid before honing. Honing is done 
until the bore is smooth and clean. 

5. Inside the bore you will see small 
holes. These are compensating and 
breather pons. Clear each with a piece of 
wire equal to or less than the size of the 
holes. Be careful not to enlarge the holes. 

6 . Slide the new piston and secondary 
cup assembly into place and measure 
piston -ic-bo re clearance with a feeler 
gauge. A clearance of ,005 inch or less 
is required. If clearance is more than this, 
replace the master cylinder. 

7. Reassemble the unit. 

WHEEL CYLINDER 

Thu general procedure for overhauling 
wheel cylinders of drum brakes is as 
follows: 

t. After removing the part from the 
brake backing plate, take off one of the 
end caps. 

Z. In order, remove the piston, piston 
cup and spring from the cylinder, 

3. Disassemble the other end of the 
cylinder in the same manner. Parts are 
duplicated on each end, 

4. Hone the bore of the cylinder as 
outlined above for the master cylinder, 

5. Reassemble the unit and check pls- 
ton-to-bore clearance for excessiveness 
(.005 inch or more), in which case the 
cylinder should not be used. 

Wheel cylinders should be overhauled 
whenever drum brakes are overhauled. It 
is not necessary to overhaul a master 
cylinder unless it's leaking. 

TIPS ON OVERHAULING DRUM 
BRAKES 

As long as we've brought up the sub- 
ject of overhaul, there are several very 
important points to keep in mind when- 
ever you have a brake job done to the 
drum brakes on your car. Make sure the 
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one doing the job observes ihe following 
precautions: 

* A high-quality brake job involves a 
light culling of brake drums to remove 
high spots, dirt and roughness. Don't 
scrimp on safety. 

■ Brake drums should be checked with 
a micrometer alter cutting to make certain 
the minimum standard for thickness 
stamped on the drum is rot exceeded. 
Driving with thin brake drums is an invi- 
tation to disaster, 

■ Spring anchor pins should be 
checked for looseness. Tight pins are 
necessary to securely anchor brake shoe 
return springs. 

Discard sprung, chewed up or beni 
brake shoe return springs. 

■ Only new brake linings of the high- 
est quality should be used, Vour auto 
peris and accessories dealer can help 
you to select the linings that are right 
for your car. 

* Brake linings shoutd be matched to 
drum diameter lo avert brake chatter and 
shudder brought about by uneven lining- 
to-drum application. This involves grind- 
ing linings until they mate evenly wi|h 
the drum diameter and than adjusting 
lining-io-drum ciearance to manufaclurer 
specification. 

■ Be sure to install new grease seals 
In the wheels. 

■ See that backing plates are dean 
and free of damage. 

■ Make sura self-adjusting mechanisms 
are not damaged and thal they are work- 
ing freely. 

* Use only brake fluid of the type and 
quality recommended by the manufacturer 
Of your car. 

TIPS ON DISC SHAKES 

Usually, there should not be a reason 
for complete overhaul of disc brakes If 
you replace pacts (linings) before they 
wear down to metal. If metal shoes come 
in con tael with the metal disc (rotor), the 
abrasive action will ruin !he disc. ThaTs 
when disc brake overhaul becomes in- 
volved and costly. 

There are two pads to each wheel. 
Brake-pad replacement kits are available 
for your car at auto parts and accessory 
dealers. We don't have suflicient space 
here to go inlo detail about replacing 
pads Of individual models, but wa suggest 
you consult the January 1076 issue of 
PM. An entire article on the subject is 
presented. 

For the most part, the task is as easy 
as removing retaining pins, which leaves 
old pads free to be taken from the caliper. 
At this point, the area around the cylin- 
der should be closely inspected for brake 
fluid leakage. If fluid is leaking, the caliper 
should be overhauled. 

Then you're ready to Install the new 
pads. 

Important: Whether replacing linings of 
drum brakes or pads of disc brakes, be 
sure you replace all on the same axle — 
no! just one or two— to assure equal 
braking. 



Pay what you wilt for your 
Citizens Band two-way radio. What 
you get out of it depen ds on the 
antenna. 

install a Shakespeare pre-tuned 
fiberglass antenna, and you turn 
loose all the power and perform- 



ance the Citizens Band can deliver. 

You can Increase taJkpower and 
improve the clarity of your sat 
over inferior antennas. 

So power up with Shakespeare, 
and discover what Citizens Band 
communications is ail about 




ShSkfiSpSire CcmpaoY /Antenna Group. fiox2<6, Columbia. S.C. 29202, 
lo Canada; Leo Finkler, Led., 25 Toro Road, Uowns v»ew, Ontario M3J 2Ag. 








CAR CARE GUIDE 



IQ. Heater/ and 
airconditioner/ 



CONDENSER 



COMPRESSOR 



HfQH-PRESSURE 
GAS 



LOW-PRESSURE 

GAS 



TO EVAPORATOR 



r e position of this category in our 
lineup provided a surprise, More of 
our Car Cfinic correspondents — 3.6 per- 
cent — are having problems with aircdn- 
dilioning and healing systems than with 
such things as the cooling system and 
tires. 

Most questions, 1-7 percent, concern 
aircondillonlng. Closely behind, at 1.6 
percent, are letters asking about auto 
heaters. The scattered remainder dealt 
^vith defrosters and full-time ventilation. 

TIPS AND HINTS ABOUT AIR 

By far the most common complaint 
from readers regarding auto ai rcond it ion- 
in g, as you might suspect, concerns Sys- 
tem ineffectiveness. Following is an ex- 
cerpl from one letter which pretty well 
sums up mast: 

“Coutd you toll me what's wrong 
with rrtjr car’s airconditioner? tt 
worked fine for ffre past few years. 
Now it won't cool/' 

Several important points should be 
emphasized about operating an auto air- 
conditioner. Proper operation is essential 
to a unit's well-being. This emph&Sis is 
placed on correct operation because from 
a repair standpoint there is a limited 
amount the average car owner can do 
himself. For one thing, special test equip- 
ment is necessary. To avoid an expensive 



repair, the following should be con- 
sidered: 

1. An airconditioner should bra operated 
at its maximum setting lor at least live 
minutes once every week all year tong. 
This allows the compressor to pump oil, 
which tubriqales the compressor seal. A 
major problem i$ thus avoided— specifi- 
cally, having the seal dry out, which 
causes refrigerant to be lost around the 
seal. 

To keep from freezing during the five- 
minute operational period in winter, set 
the temperature control lever to the 
"warm" setting. 

2. The cooling system of a car equipped 
with airconditioning should be provided 
with ethylene glycol antifreeze alt year 
Pong. Protection to at least -15 a F, will 
keep the heater core from freezing in 
summer and provide sufficient Inhibitors 
to protect the cooling system ilseif 
against corrosion. 

Manufacturers generally agree that if 
a car has an airconditioner, antifreeze 
should be changed once a year. 

3. tf your car's been parked in the hot 
sun and you want to coof it down quickly, 
here's the best way lo do it: 

1 Open all windows and drive the 
car. 

B At the same time, set the tempera* 
lure control lever to the coolesi selling 
or "oST 1 and set ihe airconditioner con- 
trol at maximum tooling. 

* Set the blower fan switch on Ihe 
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Heat, the primary cause ot transmis- 
sion failure, is the result of friction 
between moving parts. As these parts 
move, the heat that is generated is 
transferred to the oil, While oil per- 
forms most efficiently in the tempera- 
ture range of approximately 175* to 
200“, a relatively Small increase to the 
235* range could reduce transmission 
fluid life from 100,000 miles to around 
12,000 miles. Extra loads (such as in 
towing), air conditioners, emission con- 
trol equipment, and high-temperature 
radiators, increase the need for addi- 
tional oil cooling. For these reasons, oil 
coolers have taken their place among 
most essential accessories sold today. 

THERMO-CHEM 
OIL COOLERS... 

B are constantly being 
wen under the most 
gruelling conditions. 
Their alt-Aluminym, 

auction promotes the 
nos! efficient cooling 
ftilh & minimum of air 
restriction; ihey have 
no seams, brazes, or 
soldered joints to 
leak or break after 

Their Compact 
design, for best use of available space, 
is not the least of (heir attributes. 
Quality cooling systems by Thermo* 
Chum give you tolsJ coverage for over- 
worked engines and Iransmissiohs, 
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highest setting that you have available. 

m After a few minutes, when (he car 
has cooled, close the windows and reset 
nifconditioner controls for individual 
comfort. 

4. There's a way lo solve the following 
problem sent to Car Clinic by several 
readers if you have an airconditidner in 
your car' 

"The windshield end windows in 
my car occasionally fog so badly 
that if r s impossible to see out of 
them. The defroster rsn’t much help." 

Excessive fogging frequently occurs 
Eq rainy or muggy weather when the out- 
side air temperature is between 5CT and 
70* F, Keep in mind that your aireondi- 
tioner is one of I he best dehumidi Tiers 
you can have, and can be used afioctive- 
iy, even in Cool weather, without malting 
you and the occupants In your car un- 
comfortable. 

All you have to do is operate the air- 
condilioner as you normally would do in 
warm weather. This will clear the win- 
dows, To maintain comfort, sel the tem- 
perature control lever accordingly. Even 
though the airconditioner is on. if the 
temperature control lever is sel to a 
"warm" position, you wilt gel a flow of 
warm air. 

5, Operation In slow, slop-and-go traf- 
fic, negotiating very steep hills, and pull- 
ing a trailer at ether than cruising spaed 
places a heavy load on a car's cooling 
system when the airconditioner is on, 
The load may be reduced by shifting the 
transmission lo a lower gear as long as 
you're rolling. At stop Sighis and when 
halted for relatively long periods, shift the 
transmission to neutral and depress (he 
accelerator pedal slightly to increase en- 
gine speed. The fast engine spaed pro- 
vides more cooling for the engine. 

6, Since airconditioners place more 
load on a car’s cooling system, ii is im- 
portant that this system be maintained 
in toprotch shape (see Section 12}. One 
of the most important and frequently over- 
looked components Is the radiator pres- 
sure cap, Those in cars equipped with 
airconditioners are generally rated for 
a holding pressure that’s higher than 
those In cars without aircondifioning. 

You should test this cap frequently 
With a radiator-pressure tester to make 
sura it's maintaining Ihe rated cooling- 
systtm pressure. This specification is 
normally stamped on the cap. Ef the cap 
does not hold the pressure, get a new 
one. 

7. An Important maintenance task you 
should do often Is inspecting and clean- 
ing the airconditioner condenser, Obstruc- 
tions Impede ihe free flow of air across 
the condenser, which decreases Ihe effi- 
ciency of the unit, resulting in reduced! 
cooling. 

Look for bant fins which you might be 
able to straighten, but do it gently. Look 
□ Iso- for dead bugs and other foreign 
matter wedged into the fins, which can 
usually be dislodged with a soft-bristle 




One of the best CB Antenna 
ideas we’ve hatched 
in 20 years. 

Hatchback and fastback car owners 
of the world, rejoice. Now you too 
can enjoy excellent CB reception 
Our model M-431 CB antenna 
doubles as a hatchback mount and 
a trunk groove mount its unique 
mounting hardware tots you adjust 
the antenna to a perfect vertical 
position to compensate for roof line 
slant The stainless steel whip and 
shock spring combine with a 
weather-proof, base loaded coil for 
maximum durability and 
performance. When you're looking 
for antennas, take advantage of our 
20 years experience. Look for the 
Stripes of Quality. 
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SOLID STATE. ..BREAKERLESS ELECTRONIC IGNITION. 

The BEST. ..The ULTIMATE 
of All Ignition Systems 
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Nq Breaker^Poinis or Condons ar la EVER war out or nee d any maintenance, 

^ Ones installed and properly timed 
your DIstribuiDT will give you 
CONTINUOUS PEAK PERFORMANCE! 

•fr PROVEN RELIABILITY 




• The ABimr 0 P70-EL6 CTH 1C System ELIMINATES ihfi 
Painii arid Candenser. replacing! tttnm with an OPT0- 
E lec-tro n ic Trigger, using a L i g h(- E milling Diode and 
PhOKHransistor. bus System Operate on a BEAM tft LIGHT 
TherE is NO ' Sroa^gf -Point Wiper-A™ fa wear dpiun. 

Pomt bounce and -Erosion ira ccnp'elfiy eh rn in a ted IhtfSby 
giving (anger Tuning ACCURACY tfiao any System using 
"Meth-liiitil" BreakHr-Points ^and No Timing FAjptu.i1iori 
as with Magneto: Impulse UnRs) ACCURATE Timing gives 
Ihe 6£$T n Erignt EFFICIENCY ard I hat's the name ol 

me Gama fat the best n gas mileage no economy 

• The Amson s "BuiB-ki ' DWELL filler needs adiustmeffl, 
li IE Pfl£-5€T » supply Ihe OPTIMUM Pertqrma.nce at BOTH * SAVE! QHOER FACTORY DJHECT 
High and- Low speeds The ARM eapatjiny of ihe "OPTO- 
ELECTRIC vn-ri exceeds Ihaf ol any biowr auidnwtrve in- 
lemal combustion Engine Positive spark intensity and 
duflUOn helps eliminate "migNre" and grignds the 
Sparh-Plug life 

• The At*tan QPT0-ELFCTRIC ‘ was eng neered Id OUT- 
LAST the LIFE O f YOUfl CAR. Only ihe Highest Grade 
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brush or short bursts of compressed arr, 

S, Never install a bug screen on your 
car if jt has an airconditioner. A bug 
screen installed In front of the condenser 
reduces air flow end restricts airccndi- 
tinner performance. If I he outside tem- 
perature is high, a bug screen could 
cause engine overheating. 

You're belter off stopping every 100 
miles or so ar a service station to get 
bugs cleaned off the front grille work and 
the condenser with compressed air. 



GETTING UNITS TO COOL AGAIN 

The most common questions concern- 
ing afrcondif loners are: 

My car's airconditioner doesn't 
cool enough , Why?" 

"My car s airconditioner has just 
stopped working. Why?" 

When either one ol these malfunctions 
occurs, donT hightail it to an aircondi- 
tioner shop — not yet anyway, There are 
a few troubleshooting procedures you 
can do yours ell. They are: 

• Check the fuse or fuses protecting 
the unit. Normally, there is a fuse located 
in your car s main fuse panel, which is 
generally beneath the dashboard on I he 
bulkhead or, in some foreign cars, under 
the hood in the angina compartment. Re- 
place this fuse and see what happens. 

If performance doesn't perk up, took 
for another fuse. If the car has one. it is 
often located: in a I use holder in the en- 
gine compartment, somewhere near the 
compressor. The best way to find this 
fuse, though, if there is one, is to con- 
sult a wiring schematic which outlines 
the airconditioner circuit. 

When you locate the fuse, replace it. 

- If your airconditioner isn’t cooling 
enough for you, read operating instruc- 
tions outlined in the owner’s manual. Of- 
ten. the reason for insufficient cooling lies 
with a improper conirol setting. 

■ Inspect the drive belt which oper- 
ates the compressor. If the belt is loose, 
glazed or damaged, il will affect com- 
pressor action which will reduce the How 
of refrigerant. The result is insufficient 
cooling. 

You can got a good idea of the way 
the drive belt is working by starting the 
car's engine with the airconditioner 
turned on. Watch the bell. If it's slipping, 
the pulley won’t rotate or will hesitate. 
Tighten the bell If it's loose, or gel a new 
one If it's damaged. Also check the pul- 
ley to make sure it's in good shape. 

■ While you're checking Ihe belt., in- 
spect the compressor’s magnetic clutch 
to see that it's working. The magnetic 
clutch couples the pul Fey to the parts of 
the compressor which pump refrigerant 
through the system. The clutch is the in- 
ner section of the compressor pulley. 

With Ihe car’s engine running and the 
arrConditioner control set for maximum 
cooling, look at the magnetic clutch. If it’s 
not rotating, you've located Ihe cause of 
your problem. The compressor will have 

iftfi 



to come Of! the car and be disassembled 
so repairs Ip ihe clutch can be made. 

m As we mentioned above, check the 
condenser. It il's plugged, cooling will be 
restricted. 

* Find out if the receiver-dryer is 
clogged up. Run the airconditioner at 
maximum cooling for about live minutes, 
then lee! the receiver-dryer with your 
hand. If the outlet side feels coal, the 
receiver-dryer is clogged, restricting ihe 
Hew of refrigerant. Have Ihe receiver-dry- 
er replaced 1 , 

■ Look for air leaks into the passenger 
comparlmont which are reducing the 
aMactiveness ol the aircondilioner. Look 
for openings in the engine compartment 
and beneath the car, such as around 
wires, hoses, cables and bolts. Seal 
openings with automotive caulking com- 
pound. 

TAKE tT TO A SERVICEMAN 

Once you've done alt of the above 
without success, you are felt with no 
choice but to take your car to an auto air- 
conditioner specialist. He ha3 the special 




Professional pircondiliunef lervlce wilt 
IncEudd Check ler Is aka, discharge, 
moisture ramovnl and recharging. Pressure 
is checked with a manifold gauge sol (shown). 

equipment needed to give the unit a 
complete going over, and he also has the 
technical knowledge and tools, 

WHEN A HEATER WONT HEAT 

Of the 1.5 percent of the letters Car 
Clinic got JaSt year complaining about 
auto heaters, almost ait voiced this cry: 

"Help! I’m freezing. My caf $ 
heater isn't putting out , and ft's 
cold ftejre." 

Keep Jn mind thai a car’s heating sys- 
tem resembles the car's cooling system. 
Forgetting the ductwork, Ihe essential 
parts of a heating system are the heater 
core, which is molhing more than a min- 
iature radiator, and two hoses. 

One hose brings hot coolant to the 
heater core in tha passenger compart- 
menl, while Ihe other hose returns cool- 
ant Ip the engine. 

When ihe problem of insufficient heat 
crops up, there are some pretty definite 




Check clamp* of inlet and outlet hoaaa 
whkh flu through firewall to heeler core, 



things to do. Let's run them down by Ihe 
numbers: 

1. Look under the dash at the various 
heat out lets to make sure nothing is ob- 
structing the flow of warm air — carpeting 
that's bunched up, lor example. 

2. Under the hood, check each heater 
hose for leaks. To establish definitely 
whether a leak exists (inspect especially 
around clamps), you may have to piece the 
cooling system under pressure using a 
coolmg-system pressure tester {see Sec- 
lion 12). If there's a leak, replace the 
hose and, if necessary, the clamp., 

3. Squeeze heater hoses, as you would 
a radiator hose {Section 12 again}, to see 
if hoses are failing. If (hey feel mushy or 
cracks appear under hand pressure, re- 
place. You should also squeeze hoses to 
determine if there's an obstruction, 

4. See Ho il thai neither of the radiator 
hoses is kinked, which would restrict Ihe 
flow of coolant. 

5. If insufficient healing problems be- 
gan right after you did some work that 
necessitated removing healer hoses, 
there's a chance that you connected the 
hoses back up improperly. Switch them 
around and see. There's also the possi- 
bility that air trapped in the system is 
restricting coolant, and the system should 
be bFed. 

6. Check the cooling-system radiator 
lo see lhai cpofanl is up to the level it 
should ba. Low coolant coutd affect heat 
output. 

7. Is (he blower motor working? If not, 
look for a blown fuse, bad blower-motor 
Switch, faulty blower resistor, loose con- 
neclion or a burned-out motor, 

8. The thermostat in the cooling sys- 
tem, il stuck in the open position, won't 
allow coolant lo heat up properly. If cool- 
ant is too cold, heal output would natural- 
ly be insufficient. Remove and test the 
ihermostal, replacing it if necessary {see 
Section. 12}. 

9. Check to make sure that the various 
doors of the heater assembly, especially 
those controlled by cable, such as the 
temperature door (and atso the defroster 
door, if defroster action is found want- 
ing), are working and aren't stuck. 

10. If all the procedures just described 
fail to gel you enough heat, the cause of 
the problem is undoubtedly a clogged 
healer core, which shouEd be removed 
from the car and cleaned out. if possible, 
or — failing that — replaced. 
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0 1 me 3.3 percent of tha people who 
sen I letters to Car Clinic about ex- 
haust syslems. .9 percent asked a ques- 
tion similar to this one: 

"Because ot the gasoline crunch, 
I want to disconnect my car's 
pollution system. Can you teli me 
how?" 

The answer to each letter was: "No, we 
t can't tell you how. It's against the law." 1 
With this out of ihe way, let's gel to 
olher problems concerning exhaust sys- 
tems (hat are bothering readers. They in- 
clude questions about general exhaust 
system repair and maintenance, exhaust 
manifold, catalytic converters, and other 
components that comprise a car's ex- 
haust-emissions control system. 

WHEN THERE'S ODOR 

Although Car Clinic received only a 
few letters last year similar to the one 
below, we leei the problem is of such a 
serious nature, which can happen to any- 
one, (hat It deserves discussion. One of 
these letters read as follows; 

*‘t have had to i ay my car up 
because no one — -not Me dealer or a 
factory serviceman— has been able 
to determine why my wife and I gel 
deathly sick when driving, i'm sure 
there is a carbon monoxide teak , but 
these so-catted experts simply 
throw up their hands. Please help." 

Letters such as this put us in a spot 
because OUr sympathies certainly lie with 
ihe reader. But trying to find an exhaust 
leak from miles away based on informa- 
tion in a letter is Just Impossible. 

So all we can do is outline the way In 
which the car owner ar mechanic should 
attack the problem. In this way, we hope 
that we will (ouch on something that 
hadn't been previously thought of. 

Exhaust gas,, as any school kid knows, 
contains carbon monoxide (CO), which is 
a toxic gas. fn sufficient quantity over a 
long enough period of time, if will kill 
you, 

investigations by automobile manufac- 
turers and safety experts show without 
question that in cases where exhaust gas 
problems have existed, they were caused 
toy some combination ol the following 
Conditio nS: 

1. Collision damage. In those cases 
where collision was a lector. It was found 
thal the exhaust system had been dam- 
aged or displaced in some way Ed change 
the location and/or direction of the tail- 
pipe: Or lhat rear-end body damage had 
been done, such as sheet-melal tears, 
opening of seams between panels, dis- 
lorfion of the deck fid or tailgate causing 




gaps around seating pieces of weather- 
strip: Or thal there was bumper distortion 
and dislocation causing loss of sealing 
around rear lamps and body plugs. Any 
of these can create an opening for ex- 
haust gas to enter the passenger area. 

The damage has to be lound and re- 
paired , which sometimes lakes a real 
sharp technician. But ft's the only way. 

3, Operating the car in such a way as 
to allow a high concentration of CO in- 
side the vehicle. This includes running 
at idle for a long period of time, espe- 
cially in closed, restricted areas with the 
windows closed and without the blower 
system operating. The blower system 
forces outside afr into the ear. 

3+ A rich adjustment of the carburetor 
i die -mixture setting, which results in ex- 
cessive CO concentration in the exhaust 
gas, Correct adjuetmeni i 3 epelfed out on 
the car's, Vehicle Emission Control! Infor- 
mation label, which provides tune-up 
specific ations The label is glued In a 
prominent position in the engine com- 
partment. 

SAFEGUARDS AGAINST CO 
POISONING 

To protect your passengers and your- 
self against the danger of breathing toxic 
exhaust, you should investigate the above 
conditions and also follow these precau- 
tions: 

• Never run the engine In a closed 
garage or a confined area any longer 
than necessary to move your car in or 
out. 

m Jf you have to sFt in a parked car with 



Fugitive crankcase ventilation 
(pqv) was earliest emission CQJlhol 
system , It prevents crank case vapors 
or blowby guts Irom reaching the 
alma sphere hy recycling them for 
rtbtimlng. 

the engine running lor more then a short 
period, adjust your healing or aircondi- 
tioning system to force outside air into 
the car. Set the blower fart on high speed 
and the healer or airconditioner controls 
in any position except "of!" and "maxi- 
mum cooL" 

* Never drive with Ihe trunk lid open 
if you can avoid it as this draws exhaust 
lumes into The car, If you can'l avoid it, 
set the heater or aircondlHone-r in a po- 
sition described above, 

■ Station wagons deserve additional 
attention, That tailgate window should be 
closed when the car is in motion or when 
tf's run at engine idle for an extended 
period. However, if it becomes necassary 
to operate the wagon with the window 
open— say, in order to carry a long ob- 
ject thal protrudes out the wmdow — close 
all other windows and adjust the heater 
or aircpndiiionar controls as described 
above, 

INSPECTING THE EXHAUST 
SYSTEM 

We- all know thal exhaust systems de- 
teriorate over a period of time. The pre- 
cautions outlined above are valid and will 
prove valuable, but when you come right 
down to it Ihe best protection you have 
against CO entering your car through 
hofes and seams in the underbody, or 
elsewhere, is a sound exhau&l system, 

You can assure soundness of that sys- 
la m by performing a periodic inspection, 
which should also he done if you notice 
a change Err sound from the system, if 
(Ftpase. turn ia o,?g" I 
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"May is 
Car Care 
Month*' 
Enters Its 
4th Great 
Year 



By Michael N. Qrren. President 
Automotive Parts and Accessories 
Association 



For the fourth year, the Automotive 
Parts and Accessories Assooation. 
representing over 50,000 retail 
outlets, and Popular Mechanics f with 
its 6,000,000 readers, are working 
together to make driving safer^ more 
economical and more fun. 

This year's "Car Care Month" 
program is better than ever. There 
are more manufacturers with many 
more products. There are more retail 
outlets, too. And this year, hundreds 
of local newspapers— they're listed 
on page 177-wili be bringing you 
information-packed "May Is Car 
Care Month” sections produced in 
cooperation with the Automotive 
Parts and Accessories Association 
and Popular Mechanics Check 
the listing below for the quality 
manufacturers who are participating 
and be Sure to look for your local 
retail "Car Care Month" Headquarters 
in the retailers’ listing. . 
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Your "Car Care Month" 
Headquarters 



Make these excellent retailers from across the nation your 
"Car Care Month' Headquarters. They'll be bringing you 
top-quality products to give your car the very best in 
maintenance. Many of them will be offercng money-saving 
specials on some of the excellent products appearing in 



this Guide to help you care for your pocket as well as your 
car Watch lor the newspaper announcements and adver- 
tise ments from your nearest “Car Care Month" Headquar- 
ters and see the exciting "Car Care" sections in your local 
newspapers. 
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EXHAUST SYSTEMS 

{ConriJTiJflrf from page, 1B7) 

there s a definite exhaust odor inside the 
car, or if possible damage has been done 
to the underside or rear of the ear. The 
way to do this inspection Is as follows: 
Start at the exhaust pipe, which is the 
pipe that's connected to the exhaust man* 




Exhaust march old should be Inspected I Or 
crack* and lorqued lo specification. 



if old and ax tends to the muffler or reso- 
nator, The exhaust system of every car 
consists of three essential parts: exhaust 
pipe, muffler and tailpipe. Some exhaust 
systems may also have a resonator, which 
is nothing more than a miniature muffler 
that helps reduce exha us I noise, 
important: Beginning with the 1975 
models, most cars have had a cal a lytic 



converter incorporated into their exhaust 
systems. You can examine this part and 
even run your hand ever it (make abso- 
lutely cert a in when doing exhaust system 
and converter inspection Ihet the car is 
cold}. However, do not do anything that 
can damage the converter, such as tap- 
ping ft Any damage lo the converter re- 
duces its effect iveness—and a new con- 
verter costs In the neighborhood of S200. 

Okay, at the exhaust pipe-exhaust man- 
ifold joint, look for a while corrosive- 
appearing powdery substance. This indi- 
cates that exhaust gas is leaking, The 
cause is either loose bolts or a bad gas- 
ket. 

Speaking about the exhaust manifold, 
here's an excerpl Irom a letter sent Car 
Clinic by a reader with a question I hat's 
been asked us rime and again. 

"fWy car's exhaust manifold is 
cracked. Can if be repaired?" 

Maybe— maybe not- J wouldn't try a re- 
pair if the crack is at some stress point, 
such as near a bolt where the forces of 
expansion and contraction are greatest 
Repairs won't hold. 

tf the crack is on the manifold body 
somewhere, having it welded is up lo you. 
Just judge the cost of welding against 
the cost ot a new exhaust manifold or 



against the cost of one you can pick up 
in an auto salvage yard. 

Continue exhausl system inspection by 
running your hand over each exhausl sys- 
tem component. Keep your eye? open. 

If rust flakes off in your hand, that ex- 
haust part is in sad shape. If you spot 
any damage— holes in (he muffler or a 
bent or crushed pipe, for example — re* 
place the part.. 

Mow test the internal integrity ol each 
exhaust system component by tapping it 
with a wrench. The part should emit □ 
ringing noise. If it gives forth with a dull 
thud, it means that the part is being or 
has been eaten away from the inside out. 
If the part hasn't failed yet, it's about to. 

If the exhaust system looks sound, 
tighter bracket and hanger bolts, Once 
these loosen, exhausl parts are left in- 
secure. They are then able to vibrate and 
bang against adjacent uncterbody com- 
ponents., which will damage them. 

Finally, start the engine and scan the 
entire system lor puffing. As long as parts 
are cold, hold your hand over pipe-to- 
muffler, pipe-to-resonator and olher joints. 
Determine If you can feel any exhaust 
gas leak. If you can. loosen ihe clamp 
and slide it off the joint. Coal the joint 
with a layer of exhaust System sealer, 
slide the clamp back over Ihe joint and 
tighten securely. 
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Caution: Don't bear down too hard on 
clamp bolts. You may crush the pipe. 

Treatment o( Joints with exhaust sys- 
tem sealer Is a ''must" to pf avert! exhaust 
leaks whenever exhaust system ecmpo- 
nenls are replaced. Sealer, as well as all 
exhaust system replacement parts you 
need, are a variable from an auto parts 
and accessories dealer. 

RUNDOWN ON CATALYTIC 

converter 

More than a few readers wrote Car 
Clinic lest year to ask: 

“What can t do to keep my new 
car's catalytic converter in good 
shape? What kind ot main f finance is 
required? "' 



There is oniy one thing you have to do 
for a catalytic converter, You have to 
make sure your engine burns no other 
kind of fuel but unleaded gasoline. Leaded 
gasoline wilt destroy the catalyst in no 
time flat. 

"Let's say I'm driving somewhere 
in the boondocks and t can't get 
unleaded gas to use fa my new car 
with catalytic converter. What then?" 

Then you have no choice. You have to 
use whatever you can find, but I wouldn't 
fill the luel tank with leaded gas. Judge 
how much you'll need to gat back to 
''civilization'' where you can find a serv- 
ice station selling unleaded and put in 
just that much. The less leaded fuel you 
burn, the better off you'll be. 

UNDERSTANDING POLLUTION 
CONTROLS 

Not all pollution controls limit the 
amount of exhaust gas expelled Irom an 
engine. There are, in fact, several kinds 
of emisslons-control systems. Your car 
may have one, two. three or more. Here 
are servicing tips for three: 

1. First to come along was the positive 
crankcase venlilalion (PCV) system, which 
prevents crankcase vapors from escap- 



ing into the atmosphere. All cars from 
1963 on have a PCV system. Since 1968, 
the so-called closed PCV system has 
been in use, which draws in fresh air 
through the carburetor air cleaner to mix 
with and dilute hlowby gases and permit 
them to be burned. 

m Test the functioning of tho PCV valve 
by starling the engine and pulling Ihe 
PCV valve from the rocker arm or valve 
cover. Cover the end of Ihe valve lightly 
with your finger. If you don't feel a strong 
pull, replace the valve. 

■ Make sure the hose from the PCV 
valve to the manifold is in good shape — 
also the hose from the carburetor air 
cleaner to the cep. 

■ Remove the carbureter air cleaner 
cover and on ihe other side of the PCV 
hose you will probably find a filter. Ex- 
amine It. If it's dirty, replace it 

2. Check the fuel evaporation control 
system (on cars since 1971), The char* 
coal canister uses a liller that must be 
replaced periodically. 

3. Clean ihe exhaust gas-recirculation 
valve used In many cars from 1972 onward 
by taking ihe valve off the engine and 
cleaning deposits from ihe valve seat, 
mcunling surfaces and all other areas 
where they’ve accumulated. Install the 
valve back on Ihe intake manifold, using 
a new gasket. 
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Bsfofdf you have your 
transmission ovflr- 
tiauled . . try Trans- 
Medici 1 it may save you 
over $i£0 i n repairs. 
Eliminates slippage and 
downshifting. 
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LIQUID 
WRENCH NO. 2 

Mewl No. 2 — The 
Miracle Worker stops 
squeaks, deans and 
lubricates ... protects 
metal parts. Dries wet 
engines and protects 
against rust end corro- 
sion. 



LAN-LIN Hand Cleaner 



Hub 0-n |— 

rinse or wipe of? 
Quickly removes O 
grime, grease. Q 
and punt. -y 

m 



MOTOR 
MEDIC 1 

Added to oil — Motor 
Medio 1 increasescom- 
preasion and oil pres- 
sure! Reduces Irrctlon 
and wear by providing 
Easting Oil iiim Strength. 



STEER-SEAL 

Stops power steering 
leaks due lo drying, 
hardening or shrinking 
of rubber seals. For pre- 
ventive maintenance, 
insures a-gamst leaks 
end loss of fluid. 



Write for complete 
catalog today 

RADIATOR SPECIALTY CO. 
P. O. BOX 10628 
CHARLOTTE, N. C, 2B237 
Mfg ot Chemical Tools 
tor over AO years 
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12. Coolin 9 /y/tem/ 



W hat do you toil a person who asks a 
question like this?: 

"My car overheats, I've tried every- 
thing I know . Why does if happen 
to me? 

More than half the 3.3 percent of radi- 
ator letters received by Car Clinic re- 
ferred to overheating and leaks. General 
questions about radiators accounted tor 
.8 percent; ihermoslat problems, ,6 per- 
cent; and water pump, only .1 percent 

HOW *T SHOULD WORK 

When it comes lo preventing overheated 
engines, there are no shortcuts. You have 
to give your car's cooling system every- 
thing it requires when It requires it. Given 
minimum care, a cooling system proves 
to be one ol the more reliable areas In a 
car. At leasi the insignificant amount ol 
Ouf Car pttnic mail Involving cooling-sys- 
tem problems would indicate that's so. 

The place to steri is to remind people 
that (here doesn't necessarily have to be 
anything wrong with a cooling system for 
overhealing to occur. There are four 
common "non mechanical" causes ol 
overheating: 

t. Prolonged engine idle in hoi wealher. 
2. Prolonged engine idle with the air- 
conditioner operating. 

3. Pulling a trailer if your car is not 
equipped lo handle the load. 

4, Incorrect installation of an after- 
market airconditioning system, 

if you find yourself in categories 1 or 2, 
and you see the temperature gauge nee- 
dle rising, shift the transmission into Neu- 
tral and depress the gas pedal a bit lo 
increase engine rpm, which causes a 
greater amount of coolant and airflow to 
cool the engine. Naturally, if you've got 
your alrcondit loner operating and the 
problem is reaching a critical point, turn 
it off. 

If your car Is equipped 1 to handle a 
medium or heavy trailer, you should have 
no overheating problems unless you find 
yourself in categories 1 or 2. However, a 
car equipped with an ordinary, standard 
cooling system could present big trouble 
if you hitch a trailer to it. 

if you think you are going lo haul a 
trailer, even if you aren't sure, order a 
heavy-duly cooling system package nexi 
time you order a new car. This package 
is generally a necessity if a car is to pull 
a trailer weighing 2000 or more pounds. 

if your engine started overheating soon 
after you had an aftermarket aircondi- 
tioner installed, fake it back to the in- 
staller. An aftermarket aircondilioner is 
one that hasn't been Installed by the 
car's manufacturer, it your airconditroner 
was put into the car without benefit of a 
heavy-duly radiator and thermostatically 




Thermostat should bo chocked if your engine 
is running too hot or loo cold. 



controlled fan, cooling system overheat- 
ing Is a probability. You should see that 
this equipment is installed. 

MECHANICAL LETDOWNS 

The following mechanical failures cause 
an engine to overheat: 

■ Coolant loss 

■ Loose drive belt 

■ Collapsing lower radiator hose 

1 Bad radiator pressure cap 

■ Defactive thermostat 

■ Clogged radiator 

■ Faulty fan 

Let's run down each to see what hap- 
pens and what you can do about it. 

Loss of coolant results most often from 
a leak in the cooling system, but not al- 
ways from a leak because of damage, as 
was proved by the following letter re- 
ceived at Car CliritC last year (one of sev- 
eral} and the way It was answered, 

“What can t do about a radiator that 
insists on throwing off coolant 
through the overflow tube? I've 
checked everything the " book 1 says 
to choc*/' 

The answer to this person's problem 
hinged on the installation of a coolant- re- 
covery system, Wa know this for a fact, 
because he wrote us back alter installing 
one at our suggestion and told us that his 
problem was no more. 

A coo I ant- recovery system prevents 
coolant loss, because coolant overflow is 
diverted to a closed plastic reservoir lor 
reuse instead of being lost through spill- 
ing to the ground. Coolant overflow can 
occur when an engine is run hard and ex- 
cessive pressure builds up internally. 

Coolant-recovery systems are sold by 
auto parts and accessories, dealers. They 
are nominally priced and easily installed. 

Most times, though, coolant loss can be 
attributed to a leak through a damaged 
area. The following should be inspected: 

1. Radiator hoses. Look for damage by 
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squeezing both top and bottom radiator 
hoses. Ruplace a hose that leets mushy 
or shows cracks under pressure. 

If you can'l tell whether a hose is weak 
or not, loosen the clamp and pull the 
hose from its connection. Run your fingers 
around the inside. If rubber hakes off, get 
rid of the hose. 

To install a new hose, clean Ihe con- 
nections with a wire brush and coal them 
with a water-resistant sealing compound. 
Push the new hose tightly into place and 
position clamps about Vfc inch from the 
end of the hose. (By the way, it's a good 
Idea to use new clamps.) Tighten clamps 
securely. 




AMAZING NEW 3 LB. TOW TRUCK 
• . « A temporary ignition system that will 
start a stalled car, truck or boat engine in 
seconds! 



SHUFUSTAHT Will start 
fouled plugs, bad coil, 
flooded engine. 

SHUfl -START will by-pass faulty Ignition 
systems. It will work with or without rgni- 
tion key. It wilT work with sillier 8V or 12V 
systems. It wlii also work with transis- 
torised Ignis ion syslems. It will work when 
you need It mast. 

ORDER today with the form supplied be- 
low—and you mey never need a low again! 

* Thousands in use at service static ns to 
get disabled cars off the is ads 

* Simple 2Q-6econd hook-up 

■ 30 dey money-back guarantee 

* 5 year unconditional parte warranty 



any gas engine when it Involves bad points, 
bad condenser, cracked cap, wei ignition or 



SHUR-START Company 
ibis Ash mat Fid. 

Philadelphia, Pa. IflISI 
P'fiaaa fiisft my 3 lb 10W truck! 

Enclosed it: 

n Check or money nrdJsr For 544,95 
n$10bepoflit, balance plu* Ireiflht C.O.D, 
□ Charge 344.95 to my 

Master Charge.. 



dank number. 
Eephralion dele.. 



Name. 



I Add re*a. 



City. 



.Slate 



.Zip 



Coaling lyiiam prinuii teatar la IN belt 
loci tor checking ayitem for Itaka. 

2, Radiator. You may be able to spot a 
leaky radiator by the presence ol corro- 
sive deposits or rust along top and bot- 
tom tanks, especially around scams, or 
on fins. A leak (unless it's a gush or) 
should at first be treated with a chemical 
leak sealer. You may be able to avoid a 
big expense this way. if the leak sealer 
doesn't work (be sure to follow directions 
lor Us use), the radiator will have to be 
removed for repair or replacement. 

3. Water pump. With Ihe engine oft, run 
your hand around the water pump. If 
your palm comes away wet, you've got 
yourself a leak, The best thing to do is 
replace the water pump before it falls 
completely and causes serious problem®. 

4* Thermoaiat housing. Give the joint 
between Ihe thermostat housing and en- 
gine a careful inspection. Corrosive de- 
posits or rust denote a leak. The gasket 
has probably gone bad, so replace It. Un- 
bolt the housing, wire -brush all old gasket 
material from surfaces, apply the new 
gasket and waterproof-sealing com- 
pound and reattach the housing lightly. 
Check for leaks. 

5, Healer hoses and heater. Don't for- 
get thal these components are part of 
the cooling system. They should be 
checked, too (see Section TO). 

(Pisase turn fo dobs t94} 





li You're The Kind 
Who Demands 
The Best... 

Weve Gut 
To Hand It To You 



Ihii ii the one w 1 1 h» the smooth working, 
niachined, undercut mating parts (1 )■ that 
can't $Up out 

This 15 the one With the reinforcing 
1 1 a nge ( 2 ) thal pr ac 1 icaJI v el i m i n a tes 5 tr ess 
breakage 

Tins the anginal. The I if si of its kind 
ruin) Jit ill the be:-, l n! its kind. CHANME-L 
LOCK Be Jure you pel the real thing 
■Loch fot the trademark qn the handle 

CHANNEUOCK. INC • MejdrHIi. 1*t Hi.134 
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Breakerless 
[ectionic Ignition 



* Opltcil Conlrof Mvtfli Sup reme Accura cy 

* Replaces Pd ini & A Condenser* El imin ate Tu n*up* 

* Timing and Dwell N»v«r Need Reselling 

* Cot* Maintenance Expenwi - Radically 

* Ifnproyg* Engine ParTctroanc* and Fuel Economy 

* Get Quick Simla. Even in Cold, Damp Weaiher 



MEGASPARK pays lor itself quickly because it 
lucks your tuneup in . . . indefinitely. Save money, 
through increased efficiency, better gas mileage, 
lunger plug life and less service oasts. 

MEGASPARK improves economy, pickup and par- 
form ante - absolutely. The new Hi- Power Darling- 
ton Amplifier it triggered optically to give you fast 
switching and a longer “complete combustion" 
spaffc, MEGASPARK'S one-quarter micro -second 
switching means cool, trouhfe-iree operation. Opto- 
electronic sensor eliminates points and condenser 
so trigger device never wears out No worry about 
corroded points that rob fuel; or timing problems 
caused by other add-on units using magnetic 
pickup sensors or old-fashioned points. 

Extended dwell increases coil saturation and spark 
intensily for quick cold-weather starts. CylindeMo- 
cylinder firing accuracy is the highest attainable 
with any system ■ a key to improved gas mileage, 



ME&ASPAfiK is a U.5, made product, housed In a 
heavy aluminum case. Completely waterproof and 
heat resistant, each unit is fully protected against 

reverse polarity, open secondary and power surges. 
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IGNITION SYSTEMS INC-, 25*7 - BrK St 
OirklTty, Cfl 947 ID, (415) *45 3584 
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CAP CAPE GUIDE 




Hose clamp* mould be positioned at loatl 
Vi -Inch from and ol ho*e and lightened. 



“1 know I have a teak somewhere 
in my cooling system -^ Tm losing 
coolant, but / can't seem to find 
where, is there some method to 
use?” 

A cooling-system pressure tester, 
which you can purchase from a dealer ol 
auto parts and supplies, facilitates the lo- 
cation of a cooling-system teak, which is 
frequently tough to spot because most 
don’t appear until the cooling system is 
pressurized, 

To use Ihe pressure tester, remove the 
radiator pressure cap and screw the test- 
er to the rad rater HHer peck. Look al the 
radiator pressure cap to determine from 
stampings at whal pressure the cooling 
system is rated. 

Pump up the pressure tester unlil the 
gauge on the tester records the system's 
rated pressure, Lei things set for about 
ID minutes. Then Check (he reading, II 
pressure has dropped otf. there's a leak 
somewhere, so pump up the tester again 
and examine all the spots we've men- 
tioned above. Also look around the pet- 
cock, which is the drain at the bottom of 
the radiator, and at the drain and freeze 
plugs in the engine. 

WHEN A LEAK IS INTERNAL 

The most serious coolant toes results 
in an engine which is cracked Internally, 
permitting coolant to teak into oil gal- 
leries, When ail else has failed lo reveal 
an external leak, suspect that it's inter- 
nal. A simple lest may verify the condi- 
tion. 

Warm up the engine and draw the oil 
dipslick from Us place. II oil looks white, 
you ve gol an internal teak. Let some oil 
drop on The hot exhaust manifold. If it 
sizzles, that's also an indication of the 
presence of coolant. 

One final area of leakage may be out 
the overflow lube because of an air or 
combustion gas ieak into the cooling sys- 
tem that's increasing pressure. You can 
find out if this is happening by filling the 
radiator to the correct level and placing 



a nonpressurized radiator cap on the ra- 
diator filter neck. Disconnect the over- 
flow tube Irom where it clips to the side 
of the radiator end put its end in a jar of 
water, 

Start the car and let ih@ engine run at 
fast idle for a while, If during this period 
water starts bubbling, you've gol a leak 
into the system. The problem may be 
caused by a bad water-pump seel or a 
leaking cylinder-head gasket. 

MORE CAUSES OF OVERHEATING 

Loose drive belt*, as we mentioned be- 
fore (Section 10}, can cause overheating. 
Make sure the belt is light, but also see 
that it isn't glared. A glazed belt (or pul- 
ley) causes the belt to slip, which can 
prevent it Irom adequately driving the fan 
and water pump. Replace a glazed belt, 

”i got an odd problem. My engine 
overheats only when t drive it at high 
speed. Why?" 

it's rot so odd, and ihe reason for it 
ties with the lower radiator hose. The 
hose possesses a coiled spring I hat's 
supposed to keep the hose from collaps- 
ing when pressure occurring 1 at high 
speeds produces a vacuum. 

Collapsed lower radiator hoses result 
if springs lose tension, and many read- 
ers like the one above have experienced 
overheated engines. The solution is to re- 
place the hose 

A bad radiator pressure cap can't do 
its job of permitting pressure to build up 
in ihe cooling system, which serves to 
increase the boiling point of coolant, In- 
stead of boiling at 225* F„ ter example, 
ethylene glycol coolant under pressure 
won't boil until Iho temperature reaches 
about 2GC” F, This gives you quite a 
safety margin. 

However, when the cap starts "leak* 
ing" pressure, the boiling poini of cool* 
ant (airs. To find out, attach the cap lo 
ihe radiator- pressure tester (testers come 
with adapters that permit this} and pump 
up the tester until the dial reads the spe- 
cification stamped on the cap. If the dial 
starts falling off, it means Thu cap is dam- 
aged. Get a new one. 

Make sure, too. that the radiator Niter 
neck isn’t damaged, which will prevent 
the cap Irom sealing firmly although Ihe 
cap may be in great shape. Rid the neck 
of nicks and raised spots with some 
emery cloth or a wire brush, if the neck 
is really in bad shape, have if taken off 
the radiator and replaced with a new one. 

A defective thermostat* as we pointed 
out in Section 10 in discussing heaters, 
can proven I an engine from heating up 
properly if the Ihermpsiat valve sticks In 
the open position. If the valve sticks in 
thu closed posh ion, the engine will over- 
heat. 

You can test a thermostat without tak- 
ing it From ihe engine by storting the en- 
gine when it’s cold and Inserting a cool- 
ing-system thermometer into the coolant. 
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Pressure I6al4r it alto used to leal the con- 
dition or radiator pressure caps, 

Squeeze the upper radiator hose. You 
should feel no surge. It you do, it means 
the thermostat Is stuck open, verifying an 
engine underhealing condition. 

Mow, when the thermometer records 
the temperature at which tha thermostat 
is rated (consult your owner's manual for 
this specification}, squeeze the upper ra- 
diator hose again. You should now feel 
coo I an I surging through. If not, you have 
verified why your engine is overheating. 
Replace the thermostat. Make sure that 
when you remove the thermostat hous- 
ing, you always replace the gasket. 

A clogged radiator, obviously, will 
cause an engine to overheat. There are 
two types ol “dogs." One is easily taken 
care of — bugs and other foreign matter 
embed themselves in radiator fins, block- I 
ing the flow ol air, A radiator should be 
cleaned periodically with a sort- bristle . 
brush or brief bursts of compressed air, 

The other type of clogged radiator is 
caused by owner neglect — because il r s 
not drained and flushed as often as it 
should be. II you've let your radiator go 
too long, the radialor will probably have 
to come off the car and be boiled out In 
acid or replaced. 

Finally, a detective fan can cause en- 
gine overheating, especially the kind of 
fan that uses a clutch. Cars with aircon- 
ditioning or those equipped lor I rails ring 
(heavy-duty cooling system) usually have 
this kind of fen. The fen is thermostatical- 
ly controlled, so it delivers more air for 
cooling when needed and less air when 
less cooling rs required. 

Check the fan with the engine turned 
off find cold. Turn the fan by hand. H 
should revolve freely. II it doesn't, the 
clutch has probably failed and repairs 
are needed. 

Fluid leaking from the (an housing is 
another indication of failure. Clutch bear- 
ings may have gone bad. 

MAINTENANCE: THE SMART WAY 

TO GO 

Check your cooling System at Feast 
twice a year. Then every two years— 
some manufacturers say every year: 
draFn; Hush; check water pump, drive 
belt, radiator, hoses, thermostat. Refill 
system with ethylene glycol. 




Give me 1 good reason 
why I should replace 
a perfectly good 
engine fan. 



Will you 
settle for 3? 



A lot of people buy Flex-a-lite' 
engine Ians because of gver-heat- 
ing problems, because they've 
added air conditioning or are 
towing a trailer and need more 
efficient engine cooling. 

But, let's say everything's cool 
with your car lh« way it is. Why 
change status quo? Glad you 
asked. 




1. Less weight, 
less engine drag. 

The Flax - a - Ilia 
fan weighs a frac- 
tion of what's on 
your angina now. 
And, as RPM in- 
creases, the Flex- 
a-litc blades flatten 
out to further re- 
duce drag. Result: 
Improved perform- 
ance, more horse- 
power to the 
wheels. 



2. Improved mileage. 

AH things being equal, a Flek-a- 
IHe fan will give you extra miles 
to every tankfuF ol gas. And, those 
days that's Important Reason 
why? Re-read #1 above. 

3. Cute repair bills. 

Less strain on fan belts and 



water pumps means longer life, 
less maintenance. Plus, the Flex- 
atite fan eliminates that trouble- 
some fan clutch. 

There's a Flex-a-tite fan — 
stainless steel or fiberglass—lo fit 
just about anything on the read. 
From the smallest 
mini-car to the 
largest diesel truck. 

Available now at 
your local auto 
supply house. 




Further Information? Write 




Flex-a-iite 

Corporation 



Dept. PM 5915 LakE Grove S.W. 
Tacoma. WA 90499 



How to start your own moneymaking 
auto fix-it business for only $19.95 



In today's economy, pee pie are Keeping, their cbts a lot longer. But Hie bite keeps getting bigger far 
service station tune-ups and repairs. 



Here's your golden opportunity to START TOUR OWN MONEY-MAKING AUTO FtX-IT BUSINESS!' Turn bad 
times around. Do car care Jobs for people who want reliable worts at a reasonable price. Work from your 
home. No overti ead. No parts Inventory. Start m your spire time, and build your own Steady business, 
Pocket big profits as word-of-mouth bring* customer* to yuul 
The know-how you need to get Started is contained in i>u r Iwg. big;, training manuals, previously avail- 
able only to professionals! They're crammed with :he kind ol knowledge that has matfe FORTUNES for 
service Station ope raters .the SAME KIND that r — — — - 



GAIT PUT EAST MONET IN TOUR P0CKET1 



I Hew -in Seek Club, Inc, 



•M%A to «SSr" HR? Will I ■« 33 ***■*' ««■* Ht - »■« 

repair ignitions, shacks, mufflers, tailpipes, hens, ■ Please rush Sets of Auto Fra -it Manuals 

hoses, lilters, cooling systems, air conditioning. The * 
list is emllrss. So Is the cash you can make! 



[ K J[9 95 for oacti Iwo-volirme sc It 



Get Started now! Send in the coupon with you r r Name 

check or money order for jusl We'll rush you. 

po$i paid, these two. big, lavishly Niustrattd rosnwais I A(jtfres , 

PONT PELATf TDU'fif L01WS MONEY | 

EVEfTY MINUTE YOU WASTE ! , BJty Stale Zip 





RISLONE... 

Good for Your Car, 
a Bargain for You 

RISLONE is best for you 
because you get twice as much 
product PS in the 'little cans' 
for just a dime or two more. 
It also replaces a quart of trank- 
case oil. That r s a bargain! 

Better yet is RISLONE per- 
formance , „ . known for over 
40 years. RISLONE preserves 
engine performance by keeping 
rings, valves, guides and oil 
passages dean. RISLONE dis- 
solves and disperses harmful: 
deposits. That's the RISLONE 
difference. It's the economical 
product that really works far 
your engine, not your oil. You'll 
find your engine runs better and 
quieter in minutes with RISLONE. 
And the RISLONE performance 
treatment lasts because clean 
engines start easier, run cooler, 
pollute less, go farther on every 
gallon of gas. 

Test drive RISLONE today. 
Get it at yoor nearest auto 
merchandise store. 








B lyrrb , « r vm m !ir:t|;t l c , 
mewui amiu inMUiW 

Prcfc/lftiWi i w 3ltk -J 



ITT DHE U. S, QCMT 






RISLONE Nplional Cham- 
pion ship Rating Jacket 
- . . S9.95 prepaid, Quality 
polyester A ootipri waih' 
wear. RISLONE yellow 
with blpoh Sl red emblems 
& ^tripe's 5, M, L, XL 
Send check or money 
orde r Ie ; 

HlSLONE Racing Jacket, 
The Shslcr C-omp^ny, 
Waupiun, Wisconsin 53963 



THE 5HALER CO. 

Waupun, Wisconsin 538G3 

tfl Canada; Warren Packaging Co, Lid., 
Scarborough, Ontario 
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IS. Fuel /ij/tem/ 
end 9<i/oline 



Q uestions about gasoline represented 
only 2,1 percent of all letters Car 
Clinic received in 1975. Mosi of them 
concerned unleaded gasoline, and gas 
as it relates lo engine ping. 

Hera is an example ol the contusion 
which the advent of unleaded gasoline 
has caused in some people's minds: 

'7 have been wanted not fo use 
unleaded gasoline in my 1972 car. Ho 
one can explain whether this adWce 
is indeed valid or why," 

Some carmakers, such as Chrysler, 
warn against using unleaded gasoline in 
pre-i9?5 models because of possible 
damage that may be done to valves. The 
lead in leaded gasoline acts as a lubri- 
can I for valves. 

In cars equipped especially lor un- 
leaded gasoline, improvements have been 
made 1C valves that compensate for lack 
of lead. 

it you want to use unleaded gasoline 
in your engine, first check the owner's 
manual for the manufacturer's sugges- 
tions or raqulraments. If your car was pro- 
duced before unleaded gasoline was 
marketed, then write the m an a taolu re r 
(see Section 1 5k to see il there Is any 
reason why you shouldn't use unleaded 
fuel. 

Important As we've mentioned several 
times before in this Car Care Guide, any 
car oquippad with a calalytic converter 
must use unleaded gasoline. 

REGULAR VS, HIGH-OCTANE 

As we discussed In Section 0, engine 
ping caused by insufficient gasoline oc- 
tane is a common problem. Some peo- 
ple who wrote Car Ctinic stated that to 
stop ping they have switched from regu- 
lar gasoline to premium although regular 
is recommended for use by the car-mak- 
er, Something as expensive as this can 
be avoided by simply remembering an im- 
portant fact; 

Different brands of gasoline of the 
same grade (regular, for instance} may 
vary in octane rating by as much as two 
points. Trying one brand after another to 
determine if pinging dissipates is a wise 
course of action. Why pay for premium 
when you shouldn't have to? 

GAS PRICES BRING QUESTIONS 

Probably because of the price of gaso- 
line. we received several letters at Car 
Ciiftic in 1975 wanting to know if it was 
possible to modify a high-compression 
engine designed to burn premium gaso- 
line so it would use regular without 



knocking, These readers. I'm sure, were 
trying to find a way of saving themselves 
the 5 to 9 -cent per gallon additional that 
premium was costing them 

More than one letter presented: an- 
other reason for wanting to do this;: 

"I've been hearing recently t/iat 
premium gasoline wilt become a f/iing 
of the past in years to come , t intend 
driving rtljr Lincoln for as tong as 
possible It is, ot course, designed to 
use premium fuel. Whai do I do it 
fjiis scuttlebutt turns out to be true?" 

We presented a thorough study of the 
subject in the December, 1975. issue of 
PM. Here are some of the modifications 
and procedures which were discussed at 
that time. 

■ Retard the timing. This is the easiest 
FILTER BODY WASHER SCREW 

i \ / 




PLASTIC SCREEN 

WASHER TUBE FILTER 




Fuel -filler cleaning, when done rftgutarty, 
can prevent fuel starvation. 



and least expensive method to try. The 
method should permit you to switch from 
premium lo regular if you have a car thal 
is borderline — in other words, one thal 
will stop pinging heavily by simply mov- 
ing the liming a few degrees. 

Keep in mind, though, that Ihere Is a 
limit to retarding beyond which you 
should not go since power loss will be- 
come unacceptable This is anywhere- 
from (i ' lo IQ from the recommended 
specification. In maligning the timing, 
move the setting about 2" at a lime be- 
tween tests. 

Remember. too. lhat you should mslall 
centrifugal advance mechanism retard 
springs, which you cen buy fr~m an auto 
parts and a cce chores derler Or o ;r new 




We take good care of 
your car and hands. 




Compression Mil* can ocluatly mtrBase 
as carbon builds up in Ih* engine. 



car dealer. These springs I Emit the dis- 
tributor 1 from advancing normally under 
load. 

■ Purge carbon, A coal of carbon on 
ihe cylinder head and/or pistons increases 
the engine's compression ratio and helps 
the engine retain heat — conditions that 
cause pingmg which might be overcoma- 
only by the use of premium gasoline. 

Try to purge carbon from the engine by 
using a goQd-quahly chemical cleaner,, 
such as GM’s Top Engine Cleaner. Pour 
il into Ihe engine as directed and repeal 
the treatment a couple of times lo in- 
crease chances ot its working, 

If the engine is really loaded up with 
carbon and you are willing to incur the 
expense, then ihe cylinder head {two 
heads in a V8} can be removed to do 
the job by hand. 

■ Use a thicker head gasket. As long 
as the head(e) is off. you might just as 
well install a thicker head gasket£s) il Ihe 
manufacturer ol your engine makes l his 
pari to lit your engine. A thicker head 
gasket lends to decrease an engine's 
compression ratio, reducing the tendency 
of gasoline to detonate and pinging to 
occur. 

EXPERIMENTATION IS BEST 

If you’re really bent on using regular fuel 
in an engine caltmg for premium, prob- 
ably the first course of action you should 
take is to compromise. This may be pos- 
sible through experimentation. 

Firsl of all, retard the timing a bit. That 
wi IF cost you nothing if you have your 
own timing light. 

Wow, fiil up ihe Eank wiih a premium 
grade of fuel and run the car until the 
fuel gauge 3hows lhat half a tank has 
been consumed. 

Pull into a gas station and ft If the tank, 
but this time with a regular grade. See 
how (he car responds, especially when 
climbing a hill. If you gat no ping or a 
mild ping fa mild ptrg is acceptable), you 
might try one quarter tank of premium to 
three-quarters of a lank of regular 



r 







Fiber gfass Kit large 

ena-ugh for the big 
jobs, great for body 
repairs and customiz- 
ing. Rust-proof and 
durable. t 



Snowitf and 
Black Magic k 
Patch Kits- 

like having a 
complete re- 
pair shop in 
every kit. Let’s 
you mend car 
St boat bodies 
with the ma- 
terial the pros 
use, and save 
mohey, Iod, 



SWISS 




GO-JO INDUSTRIES, INC. 

Dcpf. M5 P O Box 99 f. Akron . Ohio 44309 



Go-Jo 






• Cleans belter lhan soap, 

• Ready lo mount durable 
plastic dispenser his nearly 
into kitchens, bathrooms, 
laundry rooms, workshops 
and garages. 

• Snap In/Snap Out Replace- 
able 18 ox, cartridge 

#■ Easy one-hand operation. 

• Five year written guarantee, 

• Saves money, absolutely 
no waste. 



C :,m*in i -dnpMiMN 
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LOOKING FOR IDEAS ON HUNTING, FISHING, CAMPING, BUILDING, TOOLS, ETC ? 
CHECK THESE LISTINGS. THEN USE THE COUPON. 

WORTH WRITING FOR 



522. Popular Mechanics Complete Car Repair Manual 

Slash auto repair bUls by handling most maintenance and 
repair jobs yourself* This big, 328 -page book gives step-by- 
step. "how-to" instructions supplemented with detailed 
drawings and photos. Only $3.95. 

523. Get Smooth Riding Comfort . * . 

from new single tube Cava- just ah«h absorbers from KYB. 
Free 4-page technical pamphlet give?, details on how this 
exciting new concept in shock absorber design gives im- 
proved comfort and safety. 

524. Electronic Ignition Feci Booklet 

This comprehensive booklet is for owners of ini [sorted or pro 
’75 II. S. cars. It explains the types of Electronic Ignition 
Systems available, common problems encountered with point 
triggered and Breakerless CD systems and why Detroit has 
gone to the Breakerless Inductive Storage System. From 
Motorola. Free. 

525. A Dashing Dashboard 

Here T s automotive instrumentation with flair! Airguide of- 
fers. free literature on their top quality compasses, clocks, 
altimeters, and temperature and humidity sensing "com fort' * 
meter. 

526. Smoothing the way to Better Car Performance . . . 

.Are four, free brochures from Castro], They cover CastroFs 
Jin-e of quality products f° r earsi and motorcycles including: 
motor mis, gear oils, greases, automatic transmission fluids, 
and brake fluids, plus information on how to change your 
motor oil. 



527. Perk Up Your CB Ears! 

The Antenna Specialist Company offers a free, 2-color, 
pocket- Hide catalog listing the "world’s most popular*’ mobile 
and base station CB antennas. It includes all types of tem- 
porary-mounting antennae that can easily be removed to 
avoid theft, 

528. Repair Your Car's Body the Easy Way 

This illustrated “how-tu-do- it" brochure gives you a]] the 
tips you need to get professional results. From Bond-Tite 
Div. of the Qatcy Co, loo, 

529. Tune-Up for Economy and Performance 

Accel Eliminator Ignition’s full line of premium ignition 
parts for car,, truck and motorcycles includes everything 
from tune-up parts to electronic ignition kits to exotic racing 
car ignition systems, 197b ignition catalog, decals, and 
racing patch only 5*400, 

530. Be a Repair Master! 

Can you handle an electrical emergency, repair your roof, 
silence squeaky floors, and cut fuel bills? Now you can! The 
fully-illustrated POPULAR MECHANICS Master Home 
Cate Guide will show you bow to speed through these and 
scores of other costly home repnirR, In step-by-step format 
and spiral bound for easy use. $4.95 plus uOy postage ami 
handling. 

531. Valvoline Racing Patch ft A. J. Foyt Photo 

Valvolilte Oil Company offer a a three-inch- square embroi- 
dered cloth racing patch and a full-color. 5 -by- 7 photo post- 
card of A. J. Foyt with his Gilmore- Foyt US AC Champion- 
whip car. Only 25^. 



BE A FAR-SIGHTED DRIVER 





Road signs, pedestrians and chuck holes seem 
to pop out of nowhere when you have a burned 
out headlamp. 

So replace those burnouts with reliable GE 
Plus 25 headlamps. They put out 30% more light 
than our previous standard headlamps. Which 
means you see 25 feet further down the road. What's 
more, installation is easy. Do it yourself, or have U 
installed where you buy it. 

While you're at it, see that your headlights are 
properly aimed, Misaimed headlights don't throw 
the light where they should, 
drastically cutting your seeing 
distance, Aiming only 
takes a few minutes 
and can make driving a 
lot safer. 

So start seeing what you’ve been missing, 
and near- missing. Ask for GE Plus 25 headlamps 
General Electric, Nela Park, #3382, Cleveland. 

Ohio 44112. 

GENERAL® ELECTRIC 





LOOKING FOR IDEAS ON HUNTING, FISHING, CAMPING, BUILDING, TOOLS, ETC.? 
CHECK THESE LISTINGS. THEN USE THE COUPON. 

WORTH WRITING FOR 



532, Everything to Fist Your Car Body 

WoodJiill Ctifinri'ul Sale* Cot|k offers a free, full line rattling 
of all DD RO-Woodhill “Fix It Products" including color 
pages on nC^v Ultra Fated), Loch- It, and Silver Glue 3. 

533. Took lor the Mechanic 

A twenty-four page hand tool catalog has been published by 
Channel lock, Inc, I ri addition to their j.jo]»li1m ; tongue and 
groove slip- joint pliers, the catalog include 1 ! 1 ! full information 
about precision cutting pliers. Adjustable end wrenches, 
Screwdrivers. h»rnm^ L tin xnips, clamping tools, etc. Free, 

534, A Smartly Siyled Racing GT . . . 

You can build yourself with a Bradley GT fiberglass body 
and stock VW frame, liii includes all necesHary parts and 
fully illustrated assembly manual. No special tools or weld - 
i»g needed. Informative 4 -color brochure only 11.00. 

535. Spark Up Your Car's Performance , . . 

With Mallory’s high-quality ignition products. Their big, 
00-page, illustrated catalog covers magneto and electronic 
ignition systems, conversion kits, components, tune-up equip- 
ment and mom. Marine and motorcycle ignition needs are 
included, tool Only $2 t 0A, 

53$. Find Unique Off-Roed and Camping Items . , . 

I Ei Dick Cepek's free, I a 2- page, lP7fi catalog. Il’s crammed 
with everything from super- wide floatation tires to genuine 
Qd. surplus items, plus a Lire guide, Lips on tire care find 
tire teat reports. 

537. Take Care of Your Radiator! 

"PEAK "S Guide Tn Your Cooling System' 1 tells how. It 
covers changing antifreeze, cleaning ami flushing the radia- 
tor, and general maintenance tips. Free from the makers of 
PEAK antifreeze and coolant. 

538. For On and Olf Ihe Road Gal 

International Harvester offers 3 free brochures on their 
ltfpi line of four wheel drive vehicles. They describe indi- 
vidual Vehicles, standard equipment, accessories, options, 
and vehicle dimensions for the Scout II, Scout Traveler, and 
Seoul Terra, 

53$, Keeping Your Engine 1 Cool ♦ . . 

Is easy with Thermo- U horn's line of quality products, Two 
free brochures cover fans, engine coolers, and transmission 



cooler? for peak performance of ears, trucks, recreational 
vehicles, and motorcycles, 

540. Products (or Pros Like You 

Informative literature gives full details nf Go- Jo Industrie*' 
consumer product line. Included are: auto body repair kits, 
fiberglass Ua and hand cleaners. Free, 

54U Here's How io Save on Gas and Tune-Ups 

Free booklet from Delta Products give? all the facts on the 
Mark-Ten Electronic Ignition Systems. It saves gas, installs 
in 10 minutes, and virtually eliminates tune-ups. Fits all 
cur&, trucks, arid boats, 

542. CB Signal Grabbers 

Avanli Research £ Development, manufacturers of premium 
CR antennas, <dfers a complete 24-page, color catalog featur- 
ing base, mobile, and marine CB antenna*" ami accessories 
for every need. It provides fall technical information and 
ftptei flea Li an? for each antenna. Duty $1 .00. 

543. What You Should Know About Motor Oil 

An informative Iwoklet that helps people select the enact 
motor oils for hU tiie vehicle? they own, Enaphtmt? ora auto- 
motive motor oil. From the Quaker State Oil Refining Cor- 
poration, Free, 

544, Popular Mechanics In [fax ft Shed Wrapper 

Actually converts your IfiTFi PM issues into 0 complete "ref- 
erence library". Thousands of entries from the pant year «re 
cross referenced and bu*H into :i h und some and nturfly lac- 
quer board shelf wrapper— now in new larger size. Only 
$2 .EeJ>, 

545, "What Every Driver Should Know" 

This illustrated booklet is cram-packed with 85 expert ideas 
and tips to make your driving safer, more economical and 
more fun- From General Electric Miniature Lamp Products 
Dept, Free, 

546 Auiolite Spark Plug Service Manual 

This fully illustrated, 28- page booklet covers ignition basic** 
and tune-up data lor conventional and electronic ignitions. 
Special sections on trouble shooting and high energy igni- 
tion?. Only £1.00, 



Mi ■ ■•ii HU nPBRiliiifiafi Hu ■■■■■•*■■ a ■ lanupiagiinm ■ ■■■■■ ■>■»■■ 

Popular Mechanic* 47$ This Coupon Expires July St, 197$ 

Bom 1710, Sandusky, Ohio 44&7Q 



Pisase a?s Ihut I receive live itrmv checKed Udlaw i n&vp <■ ntrosiiti 35£ fer ire ovahiEI service cMfleg®. plus, reruitiance lor amy priced aumg. 



522 ($8.95) 


525 


530 ($5.45) 


534 ($1.00) 


53S 


542(51-00) 


546 (£1.00) 


$23 


527 


53 1 (25$) 


£35 ($2.00) 


538 


543 




524 


528 (1S() 


532 


535 


540 


544 ($2,591 




525 


529 (12-00} 


533 


537 


541 


54$ 





Tuiril il^ma ^quested 



Toe 1 1 mon^y enClDSed (iiscduding 35£ stinriCti dta-'-gc-j. 



Name PH rip 



Adtfr«f« . . 

^Pl-ease send caafv cHoch or money ortfe* made our to POPULAR M EC H A*J | CS Wo itamea Diana 1 * 1 

No(er Popular Mechanic* processes your requests for the above information and forwards (hose Inquiries to the organization 
making the offer. Each company mails the material directly. Please allow *-$ weeks for delivery. 





CM) CURE GUIDE 



T he most surprising result of the com- 
puter study was that only .7 percent 
of our readers asked 1 questions about 
Sires.. The questions were divided into 
two categories. 

The first concerned tire balancing. A 
total of .6 percent of the letters were re- 
lated to this topic. The second category 
was lire site. 

WHAT ABOUT TIRE SIZE? 

Some readers have written in to ask if 
ihey can use a lire size other than the 
one originally specified, usually wanting 
to go larger. 

The answer to mis is to Jock in your 
owner's manual under the section en- 
titled ‘ Tires.' if the tire size you wanl to 
use is not among those recommended by 
the manufacturer, then you shouldn't use 
it. 

II you need further advice, consult with 
your favorite lire dealer He's got all the 
data ha needs to recommend to you ex* 
actiy how big you can go. 

THE WHEEL BALANCE STORY 

Ol greater importance to the majority 
of car owners is the subject of wheel bal- 
ancing. What is it? Why does il have to 
be done? When should il ho done? How 
should il be done? 

We use the term wheel balance rather 
than tire balance. Actually , neither is Iruly 
descriptive: A lire may be perfectly bal- 
anced, However, if it is placed on a wheel 
lhat is not balanced, the assembly is go- 
t.ng to be thrown olf kilter. 

Similarly, both the wheel and tire may 
be in perfect balance. Now, lei's say. you 
have to have the brake drum replaced, 
and for some reason it isn’t in true bal- 
ance. Bingo — oui of whack goes the 
whole thing. 

So, the term balance refers to the whole 
ball ol wax: lire and wheel and brake 
drum or brake disc, if one is out of bal- 
ance, all will be cut of balance. Keep 
this in mind. 

However, we'll use the term wheel bal- 
ance in our description here. It is the 
most common, and ifs briefer than saying 
lire and wheel and brake drum or disc 
balance. 

Why should balancing be dene? Be- 
cause If there is an unbalanced condition, 
wheel tramp could result and tires would 
wear unevenly, 

“I bought a brand new set of tires, 
which were expensive enough; and 
then ffte tire dealer said / mtisf have 
them balanced . / told him to forget 
it. But now f’m wondering — should 
t go back and have ft done?" 

Wheels and tires should be balanced 
when a tire is newly mounted on a wheel, 

£00 POPULAR MECHANICS 
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and when a wheel or tire is replaced. 
Wheel balancing Should also be done 
when a brake drum or disc has to be re- 
placed. 

There are two ways in which wheel as- 
semblies become unbalanced. These are 
described by the terms static and dy- 
namic. 

When a wheel is out of balance stati- 
cally, there is a heavy spot at a single 
point on the assembly. As l he wheel, tire 
and brake component rotate, Ihe heavy 
spot Is forced againsl the pavement with 
each revolution of the wheel. This creates 
a pronounced vertical vibration. 

When a wheel is out of balance dy- 
namically. there is a heavy spot which is 
causing the assembly to waddle from 
side-to-side. This causes horizon la I vibra- 
tion, The wheel oscillates, which causes 
the lire to scuff agarnst the pavement, and 
dynamic unbalance shows up as Ihe ap- 
pearance of flat spots over a tire. 

To balance a wheel assembly, weights 
are placed at locations on the assembly 
which counter the effect of the heavy 




1 2 

Wheel balancing procedure is shown in 
Ihese drawings. (A is heavy spol, B and 
C are rim weights}, fig. 1 shows slntplt static 
balancing; Heavy apot Hi A El balanced 
by rim weight Si B. In 2, a differ- 
ent View: Rim Wftjght at 0 should be Oppo- 
site heavy apot A and atao bo in the 
same plane. In 3, the Wheel and tire 

mass causing the unbalance. In the case 
of static balancing, the weight Js placed 
on the wheel's rim just opposite the heavy 
spot i hat's disrupting balance, 

" Down at the tire center l heard 
the mechanics joking about the 
“bubble machine / What were they 
talking about?*’ 

Determining where this weight should 
be positioned is usually done with a static 
(bubble) balancer, The wheel and tire are 
placed on the machine, which shows 
the degree of unbalance. Then a weight 
is placed at the spot to offset the heavy 
mass. The machine's bubble shows 



whelher the weight is of sufficient size 
and whether it's positioned properly. 

In the case of dynamic balancing, this 
must be done wiih the assembly In mo- 
tion. To offset the effect of the heavy 
mass, which causes the assembly to os- 
cillate from side- to- side, a weight equal 
in mass to this heavy spot has to be 
placed diagonally opposiie. Sometimes, 
if the heavy spot falls Inward, away from 
Ihe rim, two weights have lo be pieced to 
offsel its elfect — one on the inside of the 
wheel and one on the outside.. 

Should you have your wheel assem- 
blies balanced statically or dynamically? 
Soma con | and that lo be 100 percent cer- 
lain, you should have (hem balanced both 
ways, Static unbalance, you see, creates 
road l ramp primarily at slow speeds, 
while a dynamic unbalanced condition 
creates a problem mainly at higher 
speeds. 

There is a bit of confusion regarding 
dynamic balancing machines which 
should be cleared up. Dynamic balanc- 
ing machines are of two kinds. With one 

* 
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ere shown with Ihe wheel spindle. Dynamic 
balancing attempts to cancel nut Ihe 
centrifugal forces on the spindle when 
the wheel is spinning. In 4, weights nr* 
used inside and outside of the wheel rim 
k> cancel out heavy spot at A When par- 
ies l dynamic balance is achieved In this 
way, siide-to-side waddle is eliminated. 

type, the wheel and tire assembly — but 
not the brake drum — is laken off the car 
and mounted on the machine, which 
spins ihe assembly at high speed, With 
the other kind, Ihe machine tests balance 
by spinning Ihe entire assembly — tire, 
wheal and brake drum or disc — fight on 
the car, 

The former machine is okay lo use as 
long as the brake drum or disc is known 
to be balanced- Original Factory brake 
dirums and discs are balanced. 

However, replacement drums and discs 
may not be balanced,, so if you get a new 
drum or disc, dynamic balancing should 
be done by one of those machines which 
permit spinning of the assembly when It's 
mounted right on the car. 

MflTepnaii jJkjjriUEHrihiw aHT^pntnv np« 



How to do 250 
routine jobs on your car 

and save up to $100 or more each year! 



That’s what you’ll learn in this exciting step-by-step guidebook 
from Popular Mechanics. It’s yours to try FREE for 10 days 
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Are you tired of paying today’s high 
car repair prices— such as $50 or $60 
tor a runeup, or 165 or $70 for a shock 
absorber job? Do you dislike the 
haSslo of being dependent on others 
when your Car needs fixing— having to 
wait io get an appointment, and hav- 
ing your car laid up when it's conve- 
nient for ( ha mechanic* not you? Have 
you ever wished you knew more about 
cars, so you could do some of your 
own fix-op work? Then here's good 
news. 

Popular Mechanics, the great do-it- 
yourself magazine, has published a 
660-page how-to-dg-U book that 
guides you step by step through 250 
common car repair and maintenance 
Jobs... with possible savings of up to 
50,60, 75 -even 00%! 

Cal ted the Popular Mechanics Guide 
to Basic Auto Repair and A faint e- 
n& nee. this valuable volume takes noth- 
ing for granted. It starts from scratch 
arid explain s—with qtear instructions 
Arid 594 pictures— exactly how to do 
routine repair end maintenance jobs 
like engine y ( .r, bni-e cdjust- 
mer’i, hoso and br.i. rc> 
oil. and filter chanetj ■ ■ , many other 
day-in. day-oul too; that chip away at 
your waMet with maddening regufarity. 

Even if these jobs now seem scary 
and mysterious lo you, there's no need 



lo worry. PM's editors spell things out 
in eaay-tc-understand form. Before 
you know it, you may be saving $7 on 
an oil change and lube Job, $30 on a 
tune up, $40 on a shock absorber job, 
Jt can easily add up to $100 a year or 
more. Why, you even gel instructions 
on fixing minor dents and dings— and 
lhat in itself can save you a bundle in 
body-shop costs. 

You also have the advantage of 
scheduling repair work al your own 
convenience... gasoline savings from 
driving a better-tuned ear,,, greater 
safety because your car is belter 
maintained. ..and peace of mind be- 
cause you know you can fix so many 
things yourself. 

But we warn yog to prove all this to 
yourself— and wo invile you to do so 
at our risk. Just mail the form and 
we" It send you a copy of the Popular 
Mechanics Guide fo Sasrc-Aufo Repair 
and Maintenance for a free T 0-day ex- 
amination. See the form for f- ill details 
ol this offer. Then mail it loday. 



includes reference specs cm these makes and models, 1969-76 
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Plus ipfCillea light fnr VaUi^prn. Tdycti, Dalton 



Save $ $!i qv 
these repair and 
upkeep jobs yourself! 



* Er.girsf EunBipp 

- Fiii&hip-j ewii.no tr&tnfn 

- Replacing thtimasiftl 

> HcpiacTi hoses, belts 

■ Rep-ljici-ng eihavsE pipes. 

fllirfFItr* 

- thing Img ell 

■ Changing oil IMItr 

■ -Chassis lubrication 
» Raining Eire: 



- Rcptaiinfl jliflt* abiorbart 

- fltpiacl-ng disr brake 

pads 

* Adiusling Crum brakti 

■ Adjuallng iiafKinp brakes 

* flrpliClhfl; lighis 

- H^fii Ivlng mlnpr <dBnt$ 

* Replacing proven r adm 

anrpnnai 

* Cleaning upbalsler^ 



FREE 10-DAY TRIAL - 
Save $1 00 the first year 
or your money back 

Popular Mechanics Books 

Box 1574, Radio City Station. NY 10019 

Please send me the PM Guide lo Basic Auto 
Repair and Maintenance. IP. aPler 10 days, I de- 
cide nol lo keep the book, I wJlf return ii and 
owe nolhing, II I keep It, I will pay only $16,95 
plus a handling charge, end sales lex it appli- 
cable. I may pay in 3 monthly inslellmenls i! I 
wish. However, if the book does npt save me 
$100 in I ho first year ! have rl, I may sul! return 
it al that time for lull refund of my $16.95. 

i want to save the handling charge. Enclosed 
la my payment of $16.95. Same rotund privileges. 

NOIJf 



Publisher ■ Office: 250 West 55th Street. New York, New York 10019 



All older » are subject lo nccepUnce by She publisher 
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KYIS 

Das-a-iuSt 

Shock Absorbers 



K VB Corporation of America 

2000 Spring Road Oak Brook, til 60521 



Indy 500 Champ 
Bobby Ltnser 

'*1 found 
new 

pleasure 
in everyday 
driving when 



I Got KYB Gas-a-just’ 



"Ga S' a- jus l shock absorbers 
dcliue-r lop road ea-nlact, su- 
perior come ring. Plus driving's 
safer . parls, tires Ust kinder 
The secret's nilrpgen gas Neep^ 
i op, ari jil -v talher fluid under 
constant high pressure while 
separated by KVTs patented 
floating piston Cas-^’jwSt Fits 
m&tl U.S. cars, Cost a little 
more, Irue, but try ’em, you'll 
never change," 

i B.,1,11 unddc licc-n s.t» □! 

Or. ,i uC.ii'bor' lYilr^i.l 



f 

0 

s 



proven reliability 
and performance 

From the largest independent 
U.S. producer of Factory-Sn-ita-fled 
Electronic Ignition Systems 

* Two years in development 

* Road tested lor mifliOfiS of miles 

* Fits mosl Imported and pre-‘TS 
U.S. car* 

Learn how easily you can convert 
your car. truck, van. Camper or 
boat and get lower operating costs 
and increased engine performance. 

Look Igr the Motorola Display and 
tree Electronic Ignition Fact Book 
wherever Aulomotivci sup pi res 
are Sold, 






MOTOROLA 

Automotive Pfn&vtfs Division 

Ospr. IMF- "64 

MOlfiPWi C*n"?r 

E-ail *' por.quin enr 1 
SchAhnntHirp. II. feirj 



15. Information wonted 



T he largest number of letters, 20.4 per- 
cent, asked lor sources of information,. 
There are many places lo get automo- 
tive data. The Hat thai follows is a basic 
one. First there's a group of reference 
books. Next are Ihe names and ad* 
dresses of domestic and foreign car man- 
ulaclurers. And finally there are names 
and addresses of government and pri- 
vate agencies that are concerned with 
molor vehicles, 

GENERAL REFERENCE BOOKS 

The following books may be or- 
dered from Popular Mechanics 
Books, Box 1575. Radio City Station, 
Mew York, N Y. 10019, 

Popular j Mechanics Complete Car Repair 
Manual. $9.95, 

PM's Guide to Basic Auto Repair and 
Maintenance. 516.95 
The books listed below may be 
ordered from Molor Books. Box 2316, 
New York, N Y, 10022. 

Wafer's 7976 Auto Repair Manual, $13.95 
Motor's Auto Repair Manual — Earty JWodef 
Edition. $1 3.95 

Motor's 7976 Truck Repair Manual, $21-95 
Foreign Car Repair Manual. $16,95 
Auto Engines and Electrical Sysia/m, 
$13.95 

Automatic Transmission Manual. $29 
Automobile Emission Control I. 527 
Automobile Emission Control tl. $26 
AufomoJbj'fe Troubleshooter . $5.96 
707 Shop Secrets ot Masfer Mechanics. 
$2.95 

Official Used-Car Buyers Guide. $2.95 
High Perlormanoe Tun.ng Guide. $2-95 

DOMESTIC CAR MANUFACTURERS 

American Motors Corp. 

14250 Plymouth Rd, 

Detroit, Mich. 48232 
Buick Motor Division 
General Motors Corp. 

902 East H milton Ave, 

Flint, Mich, 48550 
Cadillac Motor Car Division 
General Motors Corp. 

2860 Clark Ave. 

Detroit. Mich, 48232 
Checker Motors Corp. 

2016 North Pitcher St. 

Kalamazoo, Mrch. 49007 
Chevrolet Motor Division 
General Moiors Corp. 

General Motors Building 
Detroit, Mich. 48202 
Chrysler-Plymcr. th Division 
Chrysler Motors Corp, 

1200 Oakland Ave. 

Highland Pa k, Mich 48203 
Dodge Division 
Chrysler Motors Corp, 

Walter P, Chrysler Center 



Detroit. Mich- 48231 
Ford Division 
Ford Motor Co. 

Ford Marketing Corp, 

Rotunda Drive at Southfield Rd. 
Dearborn, Mich. 48121 
GMC Truck and Coach Division 
Gen era f Motors Corp. 

660 South Boulevard West 
Pontiac, Mich. 48053 
International Harvester Co. 

401 North Michigan Ave, 

Chicago, 111,60611 
Jeep Corp. 

(See American Motors Corp,) 

Lincoln -Mercury Division 
Ford Motor Co. 

3000 Schaefer Rd. 

Dearborn, Mich, 781 26 
Otdsmobile Division 
General Motors Corp. 

920 Townsend St. 

Lansing, Mich, 48921 
Pontiac Motor Division 
General Motors Corp. 

1 Pontiac Plaza 
Pontiac, Mich. 48053 

IMPORTED CAR MANUFACTURERS 

Alfa-Romeo, Inc. 

200 Sylvan Ave, 

Englewood Cliffs, N J. 07632 
American Honda Motor Co., Inc. 

TOO West Alondra Blvd, 

Gardena, Calif. 90246 
Arrow 

(See Plymouth) 

Aston Marlin Lag an da, Inc. 

650 Clark Ave. 

King of Prussia, Pa, 19406 

Audi 

{See Volkswagen of America, Inc.) 

Avanti Motor Corp. 

765 South Lafayeite 
South Bend, Ind, 

BMW of North America, Inc, 

Montvaie, N. J. 07645 
British Ley I and Motors, Inc. 

(Austin, MG, Jaguar, T rcumph) 

600 Willow Tree Rd, 

Leonia, N. J. 07605 
Capri 

(See Lincoln-Mercury) 

Citroen Cars Corp. 

40 Van Nostrand Ave, 

Englewood, N.J. 07631 

Colt 

'See Dodge) 

Batsun 

Nissan Motor Corp. in U.S.A. 

Box 191 

Gardena. Calif 90247 

(Please turn to page 203B) 
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FROM PM’S SPECIAL PUBLICATIONS 



ORDER NOW! 

1975 

Index & Shelf 
Wrapper 

Here's a great idea that will multiply the 
value of your back issues of PM. 

Find any article you want In seconds. 




Want to find an article on how to fix your auto- 
matic washer? How to undog a drain? How to 
buy or rent a motor home? How to splice electri- 
cal wires, hang a door, silence a squeaky floor? 




Your copies of PM are chock-full of such infor* 
mation, PM publishes literally thousands of ideas, 
and items each year. Sometimes, though, it can 
be frustrating: to find an exact article that you 
recall appeared several months ago. 

The 1975 PM Index and Shelf Wrapper solves 
that problem. Each of those thousands of items 
which appears in PM throughout the year is not 
only referenced, but thoroughly cross-referenced 
as well. You can find any article you want in sec- 
onds! Or you can find all the articles on broad 
categories such as auto repair t electrical wiring, 
plumbing, photography and other subjects at 
a glance! 

Best of all, the Index is bound into a handsome 
wrapper made of heavy board. The wrapper 
precisely encloses the 12 issues which are crosa- 
referenced in the Index t and makes a beautiful 
and useful addition to your bookshelves. 

The entire handsome package — Index and 
Shelf Wrapper — is yours for only $2.69 postpaid. 

Write for your copy today ! 



S*nd Check or Money Order To: 

POPULAR MECHANICS INDEX, Box 1014, Radio City, NX 10019 

YES 1 1 Please send me (he 1975 indew & Shelf Wrapper which is now available for immediate delivery. Also send 
me immedtalely (he □ 197J □ 1973 □ 1972 □ 1971 Index- Wrappers as checked, t enclose $2.69 postpaid lor each 
index ordered. 

Mame _ 

Address _ 



■ City ______ . _ _ Stale _ Zip ■ 

■ p 
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Gettin’Wet? 



tit Silicone stops leaks, drafts and rattles in their tracks with 
this tight. permanently flexible rubber sealant. Ready to go 
right from the tube. Adheres to glass, rubber, metal Available at 
most retail automotive outlets 

Try these other easy to use GF, Silicone car maintenance 
products Instant Gasket. Auto Seal, Battery Care, Carb 
Cleaner. Lubricant and Penetrant. 




GENERAL 



ELECTRIC 





FOR SALE! 
HUNDREDS 
OF 75 MODEL 
USED CARS. 

ONE OWNER 

Ca"- De s-een a! Ido Miif-, iDcsdions ac- 
rois Hie country. o^e nr you Wide v ,n- 
iflty "ifldtsls. c Di or & Econ compact 
sla. luxury, sps mdls, si a *aga From 

U£A? lArJ«l ienl-fl tin T-iftjl 

Most witr. many exlra-s A>r cond 
auto Era ns. p*r slet" pwi E>r,ikas 
radio. ■» *’& PrciF05 5-anally mur.ld 
A^ail lor tear drive 

Power-iiaiM warrjtni y crwery engine, 
drvfc snari auto Irans. rj|[l*renEi4l 
Caasl lo-caasi warranty service cdv- 
e;s pans :ator Tpr *2 mo 15,(100 rn< 
jwhchvr Ccrrps hryl i Ask toll 06 : full 
Musi bo seen to beapp-fdd ■ 

CALL 800-654-31 3 V 

t days eves wknds anytime 



iv — H Uarguis 



Cars i s tv.i able % n spww.i.iJ pfure-s ■«.! pan-cif^i-ng Hefj System Licensees As- far nea r «*i edrpcraie ■. 
sales lor ahon and names bJ :»ari t pal ng ■i.csoi.’-i Warraniy no! available o' kcenrsee lacaUsns. 



fCorE^fiofjet ^oit? oaoe gflj f 

Ferrari 

Chinetti-Garlwaile Imports, Inc. 
1100 West Swedeaford Rd, 

Paoii, Pa. 13301 

Fial-Roosevelt Motors, Inc. 

Montvale, N. J. Q7B45 

Maserati Distributors, Inc. 

Grossman Molar Car Gorp. 

336 Rte. 59 

Wosl Nyack. N, V. 10994 

Mazda Molars of America, Inc. 

3040 East Ana St. 

Compton, Calif, 90221 

Mercedes-Benz of North America, 
Inc, 

One Mercedes Drive 
Montvale, |Sf. J. 07645 

NSU 

Overseas Motors, Inc, 

32400 Plymouth Rd, 

Livonia, Mich. 48150 

Opel 

(See Quick) 

Peugeot, Inc. 

300 Kuller Rd. 

Clifton. N. J., 07105 

Porsche 

{See Volkswagen of America. Inc.) 
Renault, Inc. 

100 Sylvan Ave. 

Englewood Cliffs, N. J. 07632 
Rolls-Royce, Inc. 

West 75 Century Rd. 

Paramus, N, J. 07652 
Saab-Scandia of America, Inc. 
Saab Drive 
Orange, Conn. 06477 
Subaru of Ame'fca, Inc. 

7040 Central Highway 
Pennsauken NLJ. 08109 
Toyota Motors Sales U.S.A., Inc. 
2055 West 190th SI. 

Torrance, Calif, 90509 
Volkswagen of America, Inc. 

SI 8 Sylvan Ave. 

Englewood Cliffs. N. J. 07632 
Volvo of America Corp. 

Volvo Drive 
Rockleigh, M. J. 07647 

GOVERNMENT GROUPS, AUTO- 
RELATED 

Bureau of Motor Carrier Safety 

Federal Highway Administration 
Department of Transportation 
400 Seventh St., N.W. 

Washington, D. C. .20590 

Office of Consumer Affaire. HEW 
Fourth and Independence S.W. 
Washington, D. C. 20201 
Consumer Product Safety 
Commission 
1750 K St. N.W, 

Washington, D. C. 20207 
, Environmental Protection Agency 
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401 M St S.W. 

Washington, D. C. 24060 

Federal Energy Administration 
New Post Office Building 
Washington, D. C. 20641 

National Highway Traffic Safety 
Administration 

Department of T ransportation 
400 Seventh St. S.W. 

Washington, D. C. 20590 
National Transportation Safety Board 
800 Independence Ave. S.W. 
Washington, D. C. 20591 

ASSOCIATIONS AND PRIVATE 
GROUPS 

American Assn, of Motor 
Vehicle Administrators 

1828 L St. N.W. 

Washington, D. C. 20036 
American Petroleum Institute 
1001 K St. N.W* 

Washington. D. C. 20006 
Automobile Association of America 
8111 Gatehouse Rd. 

Fall's Church, Va. 22042 

Auto Dealers Traffic Safety Council 

I High way Users Foundation) 

1776 Massachusetts Ave. N.W. 
Washington, D, C. 20036 
Automobile Owners Action Council 
733 15th St. N.W 
Washington, D. C. 20005 
Automotive Parts & 

Accessories Assn. 

1730 KSL N W. 

Washington. D. C, 20006 

Auto Improvement 

Development Foundation 

5055 Nicholson Lane 

Rockville, Md. 20652 

Center for Automotive Safely 

1223 DuPont Circle Building 

Washington. D G, 20036 

Car Care Council 

2130 Buhl Building 

Detroit, Mich. 48226 

Motor Vehicle Manufacturers Assn. 

1909 K St. N.W. 

Washington, D. C. 20006 
National Congress of 
Petroleum Retailers 
2021 K St N.W. 

Washington, D. C. 20006 
National Petroleum Council 
1625 K St. N.W. 

Washington, D. C, 20006 
Rubber Manufacturers Assn. 

1901 Pennsylvania Ave. N.W, 
Washington, D. C 20006 
Tire Industry Safety Council 
766 National Press Building 
Washington, D. C, 20024 
Transportation Research p oard 
2 H 01 Constitution Ave, N.W. 
Washington, D. C. 20024 



Richard Petty says: 

“NRI has the most up-to-date 
complete courses in Auto 
Mechanics I’ve ever seen!’ 



Let diem show you how you can become 
a professional automotive mechanic . . , 
learn in gat home in your spare time 

When your life depends on the mechani- 
cal performance of a car,, you get to know 
and appreciate good mechanics. And be- 
H«ve me, they're few and far between. If 
there ever wag a Held where opportunity 
is knocking, this is it. 

I'm sum glad to see home training like 
the two NRI courses com« along. With 
NRI training, you can keep your present 
job while you learn, and you get the kind 
of hands-on experience that pays off un- 
der the hood. It's a lot of training for a 
very few dollars. 



follow, rve gone over the course and I 
can tell you . . , it's a winner. 

If you wanl to work on your own car 

Take NRI’s 30 lesson Tune-Up Course. 
It's a basic repair course for the home- 
owner and it can save you a bundle on 
car upkeep. Being your own mechanic 
can save you money on gas nnd on repair 
bills. The Tune-Up Course includes eigM 
important service items, including a 
dwell! tachometer, volt-amp tester, and 
tune-up tool kit. 

Train with the leaders * . ♦ NRI and 
McGraw-Hill 

Never settle for second beet, Look to the 
guys out, in front. And in home 
study training, that's N R1 and 
McGraw-Hill. No other school can 
match them in experience or teaching 
methods. More than a million students 
have trained at home the NRI way . * „ so 
l bt-y must be doing something right, NRI 
AUTOMOTIVE DIVISION, 3D39 Wis- 
% cousin Avenue, Washington, DC, 20016. 






W r S MR I SCHOOLS 94 6-056 

S JMf M tGr*wi-HIII Gom-linulng EdveiMon Center 
. 3909 Wisconsin Avenuo, Wiahlngtqn, D G. 2001 & 

B _ i-| Check below r at ymjr free Automotive catalog. Or select 

| an* g I Ehe Si her courses irisl^.id. 

■ i ; AUTOMOTIVE I i TV/AudiO, Com- | — 1 Aif Condfd&rung. 

I — J MECHANICS > — muni cel ions, and I | flerrigefslion. and 

COURSES Computer Heel mg Cou rses. 

Elaocronics Courses 



Name 



Age 



Slate 



Zip, 



(Please Print! 

| Addres* 

| oily. 

I p ] Approved lor career aledy under Ql flill. Check lor details 
— Accredited Member Wettonat Home $tudy Coundli. 



lln;hjrU Pclly. 
Anv'Heu'K Win- 
nineeet Sleek Ca< 
hnvrriTiil NRI 
niUina»Litt 
Cults tdtaitt 



Here’s how to get real pro training 

Take NRI's complete 7ft lesson Master 
Automotive Technician Course and you'll 
gist all of the essential training and diag- 
nostic equipment you need. The equip- 
ment includes a dwell taeho meter, AC 
power timing light, complete set of tools, 
a volt -amp tester, an ignition-analyzer 
scope, and assorted gauges. You pay 
nothing extra for the tools and they're 
yours to keep. 

You learn step by step, just as if you 
had a master mechanic at your elbow 
showing you the way. The texts 
1 ‘bite-size", fully-illustrated, and 



RUSH FOR 
FREE CATALOG 

NO SALESMAN 
Wiu CALL 



MAY 197P 



m m m 




132 Page 

CATALOG 



H^n«i i m IkjA ■ mw 

can I'wl IWi 0 * 1*«p 
ffJhi'W r-#*n ir.n4i.ng "dt And 
bini v-uu ** ninr i 



Wtonsman tires 



Armstrong 




A-PtDVIH" r 

-T 

□nw * 1 - 



* 


FLOTATION 


TIRES & WHEELS f 


• 


UNIQUE OFF ROAD 6 CAMPING ! 

EQUIPMENT 


• 


1 2 Mali V h dull 


* Books 


• 


Qua* it - halogen 


* Sleeping 




dunum) lighu 


* Puihhar* 


* 


Hoof racks 


* G urit 


• 


Rail bars 


* Fiih-ing rods 


• 


Winches 


* Portable 1 2 volt 


• 


C 1 surplus 


tamp shower unit 




goodtei 


* Survival eq moment 



^ Plttase send ma your FREE 1 32-Pajtt 
\ Catalog* 

| Name 

I 



A-dd.eu , 

I CHy 

1 



Si.ditf 



C* ^ ii IJ'AIV. f (jMI.Oh a *iHMail 1 
Vl IJU £ ■'. ? S f I Lit Cy FIRE NO | 



SEND TODAY! — INCLUDE ZlPCQDE 



Hteui 



M M ' |m CALIFORNIA AVI Of? I Ull 
fMI EOur h gat i Cm HOMO 
co*v right me : k ceu* w 




New AM/FM-CB 

Receiver! Low Price 




$7095 



* BurfL in fe-j-itB AVI 
antenna 

* 45 "Wis;^H.-.flping 
FiWivi-- FM f'Fi 
RFitdnn.i 

* All J?3 C0 ; h.inii • 

■» Slide njl£ Lunmij 

» vWLime and Tana 
to^troia 

* Batteries .ncluried 

*7 «A . 2 

* Manuici'tur.-. 

'A' ft iT.il 1 ■ y 

’ 529 95 plus 53 
sluppirsf LinU 
inbur.fi re* 



Gee m on a 1 the CB Action-. anywhere with 
Lfny new poruihie 23 Chanrve I Receiver !piu« 
AM FMJ by Hfinimesi lt '5 a quality nuiit 
sokcP state unit in a handsome. high-styled 
Catie The (■□re.-eniencs al a. p-urtahSe n%diQ- 
the ^iKi.temenr. of ail the CB nappemings- 
au m or® ac an amazing unce Order today 
1 0 r a eLw&ek m obligation trta I 
TWO WEEK RETURN PRIVILEGE ' ' 

Check Money Order or Gratae Cards Please g?ve 
Account No Ban* Nc I if any) E<pira hen Date 
Signature Com reside r Lf- only add 7 r -K- bales 
ORDER TOLL FREE £4 HOURS. 7 DAYS 
BOG M3 BODS Conn re: ' BQtVBa?-65DD 

new UNWepts fllmhFk, :> LrlH'ill 




Wife Beater! 

Your Faithful wife -navigator may 
be right most of the time— An Air- 
guide auto compass is :ight all of 
Ihe time. Versatile adhesive 
mount. Self- illuminated. Adjust- 
able compensators Model 1601 
Available al retail auto stores. 
Write for catalog G 7 A. Jobber and 
dealer inquiries are also invited. 




2210 Wabansla Chicago 60647 



NEXT MONTH IN PM 

■ The big , powerful 
thunderboats are coming 

■ PM'& auto editors pick 
their dream cars 

■ What we hope to 
find on Mars 

■ How to choose a flag and 
make a flagpole 

■ Detroit's on-and-otf-line 
timetable 

■ How the windjammers sail 



SUBSCRIPTION SERVICE: Mafl nil subscription or- 
ders, change* at address {with your leiesl label], 
and PdHrn**t*r notices of undeli vocable copies m 
Popylif Mcchflnici. P.O-. Ban ft+6, New York, N.T. 
1D019, All other CGrruspandenca relating ta your 
*ubiCripiJ*nr James Gable, Cuslomar Service De- 
partment, Papular Mechanic*, P.O. Bon TS67, New 
York, NY lQ>0f 9. Pl#a!e enclose yCw ii»(«si maitingi 
label lor quickest ieiMlto when writing about your 

iuDJtrtpliun, 



Popular Mechanics 

250 West 55th St., New York, NY. 10019 

WPM6E1 

PlMie enter 

If I my subscription 

■ to POPULAR MECHANICS Tor; 

□ 1 year $7.00 □ New 

□ 2 years $13.00 □ Renewal 

Payment of $ — — is enclosed. 

Bill Me 

dtltul hi:™ 



Naraf 



{please prmti 



Add'd!- 



City Slat* Z»p 

Your lir'sl copy will ba on Us way to you in 
six 10 twelve weeks. Watch f*r ill 

iftfasye price: apply m U.3. -5 Possesions Orvly, Canaoa 
add £3 Per year All ether countrid edd f,5 per year.] 



CHANGING ADDRESS? 

if you're planning to move, please let ut know 
at least sm. weeks before changing your ndrlnrsi. 
Attach current address label and fill in yaui 
name and ybur new address. Th>s will serve le 

intu'l prompt ScrvicT- on your iubSCrl plion 



Send old label wllti your name 
r>n mrw address to; 

POPULAR MECHANICS, SulHicrjpiton Depf 
Box No, 6A6. Hmw Yq.a, N-Y. 10R19 

i 
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Htw AOORE53 
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CITY 



STATE 



ZIP CODE 



2Q2D 
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March 27, 1976 
3:00 PM. 
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The Turtle brings your vinyl back 
to tip-top shape ... in a snap! 

What months and months of sun, rain, dirt and grease 
have done to your vinyl top can be undone by you in minutes 
. ♦ . with Vinyl Tod Products by Turtle Wax. 

For cutting the crud, there's Vinyl Top Cleaner. Lifts out 
ground-in grime quickly and easily. 

For putting the black back, there's Black 
Top Wax, For brightening white and colored 
tops, there's Neutral Vinyl Top Wax. And 
both include a no-mess sponge applicator. 

And If you’re not a buffing buff, there's 
Self-polishing Vinyl Top clear liquid wax. 

Whichever you choose, you 11 see that 
faded top looking new and bright again . . . 
and protected against the onslaughts of the 
elements for months and months. 

So stop blowing your top. Get the Turtle today 
And your faded vinyl top will snap back pretty as a picture. 




n,. u,L tiia 

"VI TOP ID 



TurtlrWax, Inc. 11176 



Vinyl Top Products by Turtle Wax© 





Just about everyone has heard of it and 
IB million people use it. But not many 
people cart tell you what 8TP Oil Treat- 
ment is and what it can do to help reduce 
engine wear and oil consumption. That's 
one reason why the STP Corporation 
hired Automotive Research Associates 
{ARA} to test STP Oil Treatment under 
typical pleasure car driving conditions, 

27 cart road tested GDG.CQO mil as 

ARA tested 27 cars ranging from one with 
only 1,867 miles on It to one with 266,900 
miles on it, A single and a multi-grade 
premium motor oil were used. Each was 
tested for two 6,000-mife oil change in- 
tervals, Then the teat was repeated with 
STP added to each oil. Professional 
drivers ran the cars through a range of 
speeds from stop-and-go driving to long 
stretches at 55 mph. 

Lubrication experts analyze [he results 
After completion of the tests two of the 
country's prominent lubrication authori- 
ties (Ward O, Winer, PhD and author of 
over 50 publications on lubrication and 
related subjects, and Charles F. Schwarz, 
former Chairman of the U S. Army Engine 
Oil Reviewing Committee), reviewed the 
data and concluded: 

"The analysis of the fleet test data from 
Automotive Research Associates, Inc. 
(ARA) on STP Oil Treatment, conducted 
during 1974, clearly shows that use of 
STP Oil Treatment results in a reduction 
of oil consumption and wear rate." 

Taking ears of your Engine 

These scientific tests run a total of more 
than 600,000 miles show that adding STP 
OH Treatment, even to a premium grade 
1QW-40 oil, reduced wear of cylinders 
and sliding iron and steel parts; reduced 
wear of bearings and other parts contain- 



ing copper and aluminum; and reduced 
oil consumption, too. All of which means 
that anyone who wants to be sure they 
are doing everything they can to take 
care of an engine should probably con- 
sider using STP Oil Treatment. 

Whit's in a can of STP QLI Treatmanl? 

STP Oil Treatment is a concentrate of 
important ingredients for reducing wear 
in your car's engine. One ingredient is a 
long chain polymer which reduces the 
rate at which oil thins out as temperature 
rises. Another ingredient is ZDDP which 
reduces metaMo-metal wear, metal cor- 
rosion, and oil oxidation. That's why STP 
Oil Treatment can improve the ability of 
virtually any motor oil to reduce wear. 
The real value ol STP is added protection 
Lubrication experts hasten to point out 
that $TP Oil T reatment is not a fixer, or a 
mechanic in a can. It can’t repair worn or 
damaged engines. But 
oil do a better job even 
under tough operating 
conditions . . , high 
speeds and stop-and- 
go driving, Beyond 
that, it also helps re- 
duce metaJ-to-metal 
wear, corrosion and oil 
oxidation. 

Smart moniy 

If you consider the fact 
that a car wash can 
cost more than a can 
of STP Oil Treatment, it’s a matter of 
simple arithmetic that you can give your 
engine the added protection of STP Of! 
Treatment for a full year for less than the 
price of a coupie of carwashes. 

Helps reduce engine wear 
and oil consumption. 




Scientific Tests on Cylinder and 
Slidmq iron and Steel Part Wear Rate 
lor Oils With and Wiihnul STP 
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Scientific Tests on Oil Consumption 
lor Oils With and Without STP 
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Putting the hole where the outlet is 



Cutting an outlet hole in a 4*6 wall panel is tricky enough so 
most amateurs feel lucky If they [eel come close ihe first time 
around. Now the problem has been solved with a template 
you ink on a stamp pad and plug Inlo Ihe open bo*. Then you 
lift the panel into place, press it against the Inked template 
and go to work on the stamped outline with your saber saw.. 
The unit costs $1.95 and is available from Panel Marker, 24- 
Hunt Ave., Trenton. N-J. 0861 G. 



One-man winch for the mein 

In heavy weather an tall -masted sloops it often takes two men 
haul the sheets for the mainsail: one to hol'd tension on the tail 
of the rope; the other to crank the winch. No more. A new inex- 
pensive self-tailing winch, with a revolving groove on Ihe lop of 
the drum, grips the sheet tail, lakes it a complete I urn and then 
spills it. Price of the winch in this country is not yel known. The 
low-cost self-taller will hit a production of 60.000 this year by the 
Barlow Winch Co. in Sydney, Australia. 




Look, Dad — no hands 



Hand-washing dishes usually means the water runs continu- 
ously. A new foot -pedal valve control not only saves all that 
runaway water, but leaves the washer with hands free for the 
work. The attachment, called Rainbow, consists of a swivel 
spray head I hat fits on ihe kitchen faucet, plus the foot-pedal 
control. Water temperature is preselected on the mixer, and 
from (here on you use the proper temperalure water as needed 
by tapping Ihe loot pedal. The price is under $9. Conservocpn. 
Inc., 191 Edgewater St.. Staler Island, NY. 10305. 




Dolly with a 
Jlfi lever 

It's easy to move 
freight on a dolly, bui 
getting it onto a truck 
Is something else. A 
new dolly does ihe 
job easily, ai ihe 
truck, the dolly's han- 
dle is swung up onto 
the bed. A slide-away 
handle at Ihe other 
end slips out and is 
lifted to raise the 
load. Price f.O.b. 
Francs is $90. Manu- 
facture d'Armes el 
Gyclas, 48 Ave. du 
pres. Wilson, &6101 
ChatelierauU, France. 
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WORKSHOP PROJECT 



to save money or start 
a part-time business... 




Send now 
for this free NRI catalog. 



Train at home In your spare time 
with this short, easy course 

NRI can prepare you quickly to do 
professional appliance servicing for 
extra income, or to save money on 
your own appliance repairs. You can 
finish the course in a matter of 
months* learning by easy step-by- 
step bites. And you even get your 



own professional appliance tester at 
no extra cost. 

Over a million students have en- 
rolled with NRI, and t hut's your as- 
surance of expert training from the 
basics right through to on-the-job 
troubleshooting. Mail the coupon 
today for your free NRI catalog. No 
salesman will call. 



Tote 

bookrack 




P ractical and handsome, this week- 
end project will add a finishing 
touch to your room furnishings. End 
pieces can be bant ha wed two at a 
time by tacking them together in 
Waste areas. Bore the blind handle 
holes Vi im deep, then the screw 
holes, Bandsaw the two :i i-im shelves 
together, aand the edges and turn the 
handle as shown* Assemble with flat- 
head screws and cup finishing wash- 
ers. — C. l„ Widdicambt! 




- RUSH FOR FREE CATALOG — | 

I 
f 



I NBfl SCHOOL 

m, Pi McGraw-Hill Continuing Education Center 
i Yff 3030 Wisconsin Avenue. 

i * ni I wo5h '"° ion ' D<c 2oc * 6 



Rush me your Illustrated tree booh 
ma| lolls about opportunities In 
servicing Electrical Appliances and 
gives detail* ar NRI s simplified 
training plgn, t urtdersland (here is 
no obligation, and hfQ SALESMAN 
W,LL cXll 



□ Approved for Career (raining under G,l, Bill. Check for facts. 



Name 



Age 



Address 



City 



Slate 



2iP 



accredited member national home study council 
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1 1 1 Roofscape 9 by Bird... 

protecting the Great American Dream 




A home of your own. 
its a dream you've worked 
I hard for, and one of the biggest 
i investor! ents you II make in your 
I lifetime. 

But you have to protect it 
And that's where Bird comes in, 
l A Roofscape by Bird is more than 
» a roof over your head . It s the 
* security of knowing that your 
i investment is protected against 
I premature aging and the elements. 
A Roofscape by Bird is built to 



endure. Our heavyweight Archi- 
tect ® 70 shingles are made with 
two laminated layers of premium 
asphalt. They can't rot* split, or 
bum like wood. Random -edged 
and textured to cast deep shadow 
lines* they're beautifully at home in 
both rugged and formal settings. 

A Bird Architect 70 Roofscape 
is one way to protect the home 
you’ve always wanted. And we 
have others, in a complete line of 
premium asphalt roofing shingles 
and Bird solid vinyl siding. See 
them and get a free estimate by 
calling your Bird Roofscaper, 



Bird fit Son, tnc., E. Walpole. MA 02032 ! 

Please send me your newly revised t 
Idea packed booklet* "What you should J 
know about rooting and siding before 
you build or remodel " I enclose 50C In 
payment. ] am planning to: 

□ build □remodel 



Name. 



Address 


Cihr 


Comity 


State 


Zfo 


Phone 



Please include fact* on. □ Sued vinyl 
□ Solid vinyl gutters □ Ornamental plastic shunt,"- 
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CAMP AWAY FROM CAMPERS 

(Cani/rwetf from page JQftJ 

Information about California areas 
is available from: 

California Regional Headquarters 
USD A Forest Service 
S30 Sanwme Sb, 

San Francisco, Calif. 94111 

Among: the 21 areas in the state, 
there are’ 

Agua Tibia. For the camper in- 
terested in flora and fauna, there is 
variety that ranges from desert 
plants at 1500 feet, a chaparral belt, 
and firs, cedars and pine up to i>000- 
foot level. Mountain lions, bobcats, 
deer, coyotes and many types of birds 
may be seen. Since much of the area 
has not had forest fires in over 100 
years, many kinds of plants flourish, 
because of lire hazard, use is limited 
to winter and spring; the area is 
closed from July to October, 

Desolation. Located in the Eldo- 
rado National Forest, this area has 
small streams and 130 lakes that hold 
great appeal for fishermen. Eleva- 
tions range from 6500 up to 10,000 
feet with alpine timber and Horn. In 
the scenic northern High Sierras, it 
has a 20-mile foot and horse trail 
that runs the length of the area, 
Hoover. For the hardy backpack- 



er, this wilderness has elevations of 
3000 to 13,000 feet and trails too 
rugged for easy horse travel Even 
during its two-month season of July 
and August, there may be rains, 
summer blizzards and high winds. 
Small stands of Sodgepole pine and 
aspen near lakes and streams stocked 
with rainbow, brook and golden trout 
offer protected camping spots. The 
west boundary edges Yo Semite Na- 
tional Park 

Marble Mountain. Named for a 
mountain of white marble that gives 
the impression of perpetual snow, 
the area is forested and easy to hike 
over gently rising trails. Lakes are 
stocked with trout and the lower 
streams support ocean runs of steel- 
head and salmon. Wildlife is plenti- 
ful and deer and bear are hunted. 
Some rare alpine flowers are found 
only in this area. 

John Muir. This 60S ,478- acre wil- 
derness. largest in California, car- 
ries the name of the famed naturalist 
and extends along the crest of the 
Sierra Nevadas from Mammoth 
Lakes down to the Mount Whitney 
region. With thousands of well- 
stocked lakes anti streams, this sum- 
mer range for 50,000 mule deer is 
considered one of the- most inviting 
wilderness areas in America, 



For 15 areas in Washington ani 
Oregon, address requests for infor- 
mation to: 

Pacdie North wait Reg Eon a I HQ 
Box 623, USD A Fowl Service 
319 S.W. Pine SL 
Portland, Ore, 97206 

Mount Hood, Among snow-capped 
mountains, Mount Hood may rank 
next to Fujiyama for the greatest 
number of climbers. Novices with 
guides and rented equipment can 
reach the summit in the summer, but 
the weather is unpredictable and 
climbers should sign in and out at 
registers at three ranger stations. 
Trails are usually opened for foot 
travel around July 26, although they 
may not be free from snow until mid- 
August. Wildlife is not plentiful 
here, but deer, bear, bobcat, squir- 
rels, grouse and cougar may be aeen. 
Pay say ten. Almost every wilder- 
ness experience can be found in this 
20 by 40-mile region of the Mount 
Baker and Okanogan National For- 
est, The wide range of topography, 
plant cover and elevations offers a 
guided horseback tour for a senior 
citizen or a challenging climb for a 
mountaineer. Most nf the 04 moun- 
tain lakes are stocked with cutthroat, 
eastern brook, Montana blackspot, 
rainbow, (Herman brawn ar Dolly 




Whatever size lawn you've got, we've got a 
Snapper to match it. With a Snapper you'll finish it 
MmMMA beautifully. And fast. 



This means Snapper mowers combine outstanding 
design features (hat help you yet through with (he 
work of caring for your lawn faster, and easier. 
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Varden trout. There is seasonal hunt- 
ing for deer, mountain goat and bear. 

Inquiries about the Colorado. Ida- 
ho, Montana, Nevada, Utah and 
Wyoming areas can go to: 

Rocky Mountain Regional HO 
USD A Forest Service 
Federal Center Building 95 
Denver, Colo, &Q225 

Maroon Rells-Snowma&s. Picture 
postcard peaks fill the skies of this 
popular region that is easy to reach 
from boundary-line campgrounds in 
the While River National Forest. 
Mountain# and high ridges range 
from 12 t 0GQ to 14,259 feet. Even hot 
springs gush out near timberline 
where mountain sheep summer and 
winter. 

Hel way- Bitterroot. Stretching over 
nearly a million acres of Idaho anti 
Montana, this largest of all wilder- 
ness area# rises from ItiOO feet on 
the Selway River up to 10,000 in the 
Bitterroot Mountains, and is home 
for one of the world's largest elk 
herds. Trails radiate into the area 
from access roads on all sides. 

Inf or mil l its n about Montana and 
Idaho areas is available from: 

Northern Regional HQ 
USDA Foretl Service 
Federal Building 
Missoula, Mont. 59901 

Bob Marshall. Extending GO miles 
along the Continental Divide, this 
rugged back country has game that 
include wolverine, grizzlies, dear, elk, 
moose, black bear, mountain goat, 
mountain sheep and mountain lion. 
Fossils from animal# of a billion 
years ago are also found here, 

Arizona and .New Mexico, with 17 
areas, offer camping wilderness man- 
aged by: 

Southwestern Regional HQ 
USDA Forest Service 
517 Gold Ave. S.W. 

Albuquerque, N. M. 87101 

Gila. This area contains the first 
public lands ever set aside because of 
their wild unspoiled quality, The des- 
ert canyons here were once the hide- 
out of an earlier camper, Chief Ge- 
Jrnpimp. 

Moat wilderness and primitive 
area# are in the west, but within the 
last couple years a number of addi- 
tion# have been made in the north 
and southeast. In for mat ion is avail- 
able from: 

Eastern Regions! HQ 
USDA ForOit Service 
S3 3 West Wisconsin Ave. 

Milwaukee, Wis. 53209 

Boundary Water Canoe Area. This 
famous region is very different from 
any other in the National Forest Wil- 
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YOU CAN PROFIT 
from the growing demand 
for on-location cleaning. 



You offer a service 
everybody needs... 
work part time or full time... 
own your own equipment... 
keep ell you **m , , . Jtirt 
with juit a small investment 
„ M end we help you 
every rtep of the way! 

As > Von Schrader Amjcmle.. you h-hvt (■ 
earn nirlr plan l«, Am] <.fjhr al 

rh* h ms a her a 1i le apportunily CDuldn'l 
bn esare UTlcDma* 

Tke way to independence 

have * prulitobl* biualnasi c-i your awn. 
Im-lead or *.'orMi|; a" jour l|Fe tor wm*i 
flne mni) vinymc 1i*5 you cno 

Civilrnf jaijr Incno’c. Make- il j;ron^ biERc 
monih by rnorMi. year by y**i. And you 
nan *i(U-r toaulmiyouf preianE |bb' 

What would you Ibmk n 11 a bus. rieis- lhal 
Bfton wmilhiFiB *y»r-pduk« nlld-t’ Wall 
that's » n.i I V ■ i Schrader Ihi alfar. As m 
Von Schroder As-s^ciett. /pm- haw* all ni 
th444 

- D^oiao.o tot thn TOiviCfl is raped rime 
and last t/c* "K 

- Workoulatyaur rirjrt't 

* Sal ydur (i*n houf»; h rc help as 
■nowffrt 

■ Lvciyllrng ycif earn will ytiurs I HO 
l«l dues lit ryryall^sJ 

* No ^fifCial si- Jlr, education ik e«sieri- 
artce Freed od 

« You receive frE* kuidfli'EO 

■ Ifinjr mvtil menl is unbri cinHy small 

EvceHent income 

These- days. homes, SjuaineTseii Anir nub- 
lit bfcacili H-,a- v> 'i.'r have -HMowall 
narrating. And waJli- and ctriinss. All c*n 
be cleaned or. lbtabnn bw*utiFuJl|F *nd 
pru-lil*^ly y«lth Vflfl Echrad+n Cellars. 



Il'i (rub? U nii Mitod opparlunlty is wailinn 
tor you nt a Von Schrader Associate. He™ 
much you carp depends ulmtyt *hi 'Bly 
updn Ihe lime ark! r llc-l yon put l«lo it. 

Your own bq«l 

k'un 5cl|p-id*r AsjDuialft aren't dealer. 
I. C a ii Iranr.hlinrs, controctnrs dr 

lessees. They pay no dues, lees of fCty#l- 
ties. They »w» lull Or p*ri tins*, »» Ihey 
w.yh. *.l:h chair own Oatarg ■rts}- 

Wc back you 100% 

Wn befp yoi» rn.ir.h your lull potential, We 
show you how tu jjel cuslditien led pro- 
vide Bdverti^Aj! ifialerinlf and lltoraturn 
wil h t-n i. Uel rrfln-r. il.r coun sel is yeura 
at rm cost— nnw. Iilir. always., 

Remarkably small investment 

Stir! your dd-loCetiUVi ttoanlmif s*w^.e 
for m.i,ori less lhan you imagined. Our 
cn^TvpIele. Iree books* C sbfiwj you h*™ 



vnu can lake ndvanlajie ol an oppanu- 
™ty ybu can'r dupliekle *>nyi«h*re i-Kh 
A nyone can fte! professional results w*bh 
proven. huB h miB''bf V6i> Bcriradfcr Deler- 
fttt, Elmplj In linsliin, Inyy're easy [□ 
□pnratu, give suck resulK. Cacti Lielc 
jje" includes nir necessary accesavries 
and * Supply ol eleanins materials. Many 
Aspocutar. slart wiih one f>ctcrgar und 
IlierK as business grows, sel all ftree. 

Sufctts fpeaki lor ittclfl 

IS ye j ware lo nsairt a lee < eur Assoc 
ales, you'd see thevr enlJiusiavrn. Hear’ 
Wem led el Iheit iucmh and personal 
carisfifsic 'I ynu r d lann hnw many iiave 
expedded into « cornpiele on-liK.(i0n 
cleaning a«™lte Jicrw lliayu* be 

come Ilnfl-nflaHty Indei»nden1. 

Find util bpvi you ca.n (to Hie same, fokn 
1h.il importaot Tirst step nghl none. Moil 
Ihe coupon today. Vou'-ve ndiriint to tot* 
and everything Ip gain. 




tike lliil lirsl step! Mill 
(uujiue lor Free huokiai 
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Fi n u il ,1 bout i he big d«m.i nd 
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way, 

Ei Era! Special Iti ceded 
Hvssvpe 'iidudad fMI* 
b«phtoU UsSen as Frar^ik 
Vpu 5: IwndiK talks to you 
perspnaiiy a bo u I yu u r 
Arpwinjp Future osiilj Vfln 
Schrader Dater^ers 



U0n SCHRADER company 
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derne#s System. It# 717,810 nrre# 
along the Mlnnesota-Canada border 
are one-fifth water. Over 1000 lakes 
of 10 acres or more iti .size are wait- 
ing here, plus a I ace work of rivers 
and streams. Here jagged rucks and 
lush undergrowth cover island# edg- 
ing waterways once paddled by the 
Chippewa and Sioux, early voyagers 
who trapped and traded fur#. Today's 
camper can fit out with canoe and 
gear at a town like Ely and then pad- 
dle in away from it all. Unlike other 
wilderness area#, limited timbering 
also goes on in portions of the region. 

The 1050# and ’60s saw land set 



aside to be forever wild in North 

Carolina and New Hampshire. 

Linville Gorge. Steep slope# and 
overhanging cliffs enclose 12 mile# 
of the Linville River as it drops 2000 
feet into valleys below. Word should 
be left with a district ranger before 
you enter to camp this rugged ter- 
ritory. Shining Rock, with elevations 
from 3500 to G033 feet, and outcrop- 
pings of white quartz, forms another 
wilderness of 13,350 acres within the 
Pisgah National Forest in western 
North Carolina. 

Great Gulf. In New Hampshire's 

(Please him io page 2W) 
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CAMP AWAY FROM CAMPERS 

fCpnjiTntigrf from page 209) 

White Mountain National Forest, on 
the eastern slopes of the P reside ntiii 
Mountain Kun^e between Mount 
Washington and the Northern Peaks* 
a 1600-foot-deep valley extends east 
for 3 Vs mUes, Gouged out by ancient 
glaciers and ravaged by hurricanes 
that, have torn the timber of the up- 
per slopes, this 5552-acre area offers 
the hiking camper a rugged dimb 
through growth that ranges from 
lush up to barren. Two lakes are in 
the upper reaches of the area- The 
region seems Jike a small oasis in the 
heavily populated East- 

For 10 years there was little ac- 
tivity in establishing new wilderness 
areas. Then, early last year- Con- 
gress changed the designation of five 
“primitive" areas to “wilderness," 
and added 1? new areas with most of 
them in the eastern United States- 
Agua Tibia and Emigrant Basin 
Primitive Area* in California were 
changed to wilderness status. The 
Upper Rio Grande and San. pluan 
Primitive Areas of Colorado become 
the Weiminiiche Wilderness. Flat 
Topa in Colorado and Mission Moun- 
tains Mont., also joined the system. 

Pure bonus, however, were regions 
new r ly designated as set aside for the 
wilderness exiieriencCi Though not 
yet shown on most maps of National 
Forest Wilderness Areas, these in- 
clude Hells Canyon on the Oregon- 
Idaho border; Bristol Cliffs and Lye 
Brook- Vt, ; Dry Rivar-Praaidanttal 
Range, N.H. ; and Rainbow Lake, 
Wifcn 

Added to the two previous areas in 
North Carolina lire a cloxen new re- 
gions for which camping ami hiking 
data can be obtained from: 

Southern Regional HO 

USD A Forecl Service 

1730 Peachtree Rd. 

Atlanta, Ga. 30309 

There is now the Upper Buffalo 
nnd Caney Creek Wilderness Areas 
in Arkansas; Sipsey- Ala,; Bradwell 
Bay, Fla,: Ell i cot t Rock in North 
and South Carolina and Georgia; 
Cohutta in Georgia and Tenne^ee; 
Gee Creek, Tenn.; Joyce Kilmer- 
Slick rock in North Carolina and 
Tennessee E Beaver Creek* Ky. ; 
-lames River Face, Va. ; and Dolly 
Sods and Otter Creek- W.Vu. 

Now the foresight of President 
Teddy Roosevelt in 1905 and the 
work of Sierra Club founder Joha 
Muir and others have produced op- 
portunities to see unspoiled lands in 
all sections of the country- Outdoors- 
men looking for solitude have a wide 
choice of wilderness where they cun 
camp out and away. * * * 
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The Marine Corps is the smartest of the 
major armed services. A few good men. 

A few dedicated women But being small 
doesn't mean we don't offer whai the 
other services do We ve got the workfc 
educational opportunities, travel, and 
extremely valuable vocational training— 
in aviation, for instance Plus an intan- 
gible: the unique way we Marines feel 
about our Corps Maybe you can see it 
in the Marine on this page. But to really 
know it— to feel it gut deep— you ve got 
to be one of us Mail the card or cal I 
800-423-2600, toil free In California 
800-252-0241. 



The Marines 







SAVE OVER St, 000 
ON THE SHOP VOI RAVE 
ALWAYS DREAMED ADOUT! 



Setting up a first class home work-[ 
shop can be easy and does not need to 
cost you ^ small fortune. Send for your 
FREE copy of "What to look for when 
you buy power tools.'' This booklet will 
help you with your plans. 

You'll also receive information on 
how you can have a woodworking sys- 
tem any master craftsman would be 
proud to own. Over 300*1)00 Shopsmith 
owners since 1947 are evidence of the 
popularity and versatility of the Shop- 
smith Mark V system. 

The Shop smith Mark V is actually 
five top quality tools in one compact unit 
...yet costs one-third the price the five 
tools it replaces. 

If space is a problem* you'll be happy 
to know that it can be stored in less space 
than required to park a bicycle! 

Your Shops mith can make you money t 
Read what these Shop smith owners say: 

'V d& antique repair and custom de- 
sign furniture. My business of 
iwemy-eight years has provided me 
with a good living. I get my has mess 
from word-of-mouth advertising." 

Btarbtrji Simpson 
Rockp-ort, Mass. 

"My twenty-year^old son is now pro- 
ducing as a business . . . bookcases, 
gun cabinets, etc „ which he is sell- 
ing f ax fast as he can make them} 
under the label "Wood by Scoff." 

flic hard 5, Has el Una 
Orrlngton, Maine 

Send for your FREE booklet and 
complete details about (be Shopsmllh 
Mark V UKtav. NO OBLIGATION 
OF ANY KIND. 

Shop Avnllih, Ire,. D(pH3E 
RAN. Sternal 51 P 0 Id 3? 

Tlpp City. 0 hi n 453T1 

Sftofjyr llli , Int,, Q(pU3E 
3H3# Second St., P.D. B<u32 
TIppC^* 0(110 45371 

□ YES, please send me my FREE copy ot 
"What to looK lor when you buy power 
loolj." | understand that there is no 
obligation. 

HUH . _ 
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OUR NEWEST DESTROYER 

(CQntjnyQd ftom page $3} 

the subhunter as it i« to the success- 
ful burglar. No lee tips off the enemy 
and interferes with the ship's own 
Listening devices. A gas- turbine pow- 
er plant — first to be used in a major 
Navy combat vessel— accounts pri- 
marily for the low poiae levels. 

The turbine is the General Electric 
LM 2500* a marine version of the jet 
engine that powers the giant Lock- 
heed 0-5 transport. Together, the 
ahip's four engines produce 80*000 
ahaft horsepower. The engines can be 
operated independently, if need be. 
Wide open, the four turbines can 
push the destroyer at better than 30 
knots (top speed is still a secret). 
The ship's reversible-pitch twin pro- 
pellers increase maneuverability. 

The Spruance is not only quiet in. 
operation but also remarkably vibra- 
tion-free. On my trip I never became 
aware of so much as an engine throb. 
In fact, the forward engine room* in 
which I spent some time, was not 
the pounding, clanking sweatbox 
typical of many older ships. My ears 
weren't assaulted even when I stood 
right next to one of the gas turbines. 

There was only one man on duty 
in this (one of two) engine room, 
which says a lot shout the ship's 
level of automation. There's no need 
for an engine-room crew to open and 
close valves, lubricate bearings and 
read gauges - automated systems 
lake care of these tasks, Informa- 
tion on the ship’s! various energy 
systems Rows continuously into the 
Central Control Station* a large room 
above the forward engine room. 

Checking the ship's health 

Electronic consoles take up moat 
of the wall space. Crewmen ait in 
big chairs that ride on tracks as they 
keep a dose eye on panels flickering 
with lighted pushbuttons, digital dis- 
plays and warning lights. Like the 
nursing station in an intensive oare 
ward, the displays report continu- 
ously on the state of the ship’s 
"health" — on the functioning of the 
propulsion and electrical systems, 
fuel consumption and reserves, fresh- 
water levels, and many other factors. 
A significant drop in an oil-pressure 
reading or rise in an operating tem- 
perature — and warning lights flash. 

Al] this high-powered technology 
would surely have floored the aver- 
age sailor of a decade ago, but to- 
day's bluejacket takes it in stride. 
Not only does he have the technical 
training, but he has grown up in an 
electronic, computerized world. This 
easy assurance, l decided, helped to 
account for the relaxed atmosphere 



in Central Control. There wan a 
ready give-and-take among all hands 
—enlisted men and officers — that 
made this civilian feel right at home. 

The bridge was run with more for- 
mality, which Is traditional. Here, 
sailors never failed to repeat and 
acknowledge commands or resend 
with an "aye aye, sir.” 

Bridge visit 

My first visit to the bridge was at 
night. When 1 opened the door the 
light went out in the com pan ion way 
behind me. The bridge was dark* 
bathed in a greenish glow from what 
appeared to be a radar screen and 
two display consoles. Until my eyes 
became adjusted, I had the sensation 
of being underwater. 

An officer told me that they were 
operating under "darkened" condi- 
tions, as they would in hostile waters. 
The companion way light turned off 
automatically when the door was 
opened to prevent a sudden flash of 
bright light on the bridge. 

As I gingerly moved about to get 
a better look at some of the hard- 
ware, I almost tripped over an object 
on the floor next to the wall. The glow 
of a small red light saved me from 
catastrophe. Closer inspection re- 
vealed not some mysterious piece of 
navigational gear — but a large cof- 
feemaker, One aspect of Navy life 
that hasn't changed is the ever-pres- 
ent mug of coffee. 

It was over coffee* in fact* that an 
officer explained to me the main pur- 
pose of the intensive "proving” pro- 
gram the ship was being put through. 
"It's similar to the warranty period 
of a new car,” he said, "Right now 
the Navy is pinpointing all the 
things that have to be fixed by the 
builder. Since this is the first ship in 
its class, there are bound to be prob- 
lems. Rut believe me — this Is a 
darned good ship," 

Result of weapons lest 

One of the problems — a minor one. 
I’d judge — was pointed out to me by 
a young sailor. He showed me a door 
leading to the open deck where the 
aft five- inch gun was located. The 
heavy steel door could not be closed, 

"It got banged out of shape/' he 
said* "just like a wooden door might 
warp. That hap [Ten ed when we first 
fired the aft gun. We'll have tn get a 
new door." 

The ship's two guns — the aft gun 
is now slated to be replaced with a 
more powerful eight-i richer — work 
automatically and are fired by remote 
control. On our second afternoon out* 
on a rainy overcast day, I watched 
white both guns were fired during a 

turn Jo page 233 ) 
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This is Chrysler’s 135: 

More power per pound! 

Bring our 135 into your life and 
you can really live it up. With just 
iljk* about the most powerful out- 
ts £ board you could want. A hair- 
trigger performer with the action to accel- 
erate with a competitive I50( with comparable 
props) from a standing start * as shown in our 
1975 test data. Yet it has the lightest weight 
per horsepower of any comparable 4 -cylinder 
outboard— actually weighs less than compet- 
itive 1 1 5 s. It comes with 
advanced features like 
high compression, race- 
style crankcase, specially 
calibrated carbs and ex- 
ciusive fuel-saver throttle. You get 
Magnapower C-D ignition for instant starts, 
satin-smooth performance from idle to full 
throttle. And it's clean and uncluttered under 
the hood to make service and maintenance 
a cinch. Check the Yellow Pages for your 
Chrysler outboard dealer. And start living! 





This is Chrysler’s 75: 

More punch per piston! 

Bigger pistons give you bigger per- 
formance punch from Chrysiers 
75.Lfpto22.5cu, in. more piston 
displacement than any American 
3-cylinder outboard. Our 1975 
test data shows it easily out-runs other U.S.- 
built "3 si’ with faster acceleration For skiing, 
higher top speeds on tight or extra-heavy 
hulls. You get the economy of high compres- 
sion, efficient 2:1 gear ratio and 
tuned air Intakes. Magnapower 
C D ignition with electronic 
distributor adds quick starts, 
smooth performance. Mo 
points, no more costly igni- 
tion tune-ups* For even more 
punch, get Chrysleris 90, the 
ultra-hot 3-cylinder that gives 
you extra performance for every water sport, 
yet weighs the same as our 75, Check the 
Yellow Pages for your Chrysler outboard 
dealer. And start living! 




Chsyjter makes a complete family of marine power: inbound, 
outboard, fet and stem drive and a complete fleet of powerboats 
and sailboats. Live it up with Chrysler on “Water World" and 
‘The Fishin Hole” Check your local TV' listing for limes and dates 
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!>0 years of Marine Power, 







BUILD for PLEASURE and PROFIT 



LIMITED TIME 




KIT SALE!! 
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CURIO 

CABINET 

Elegant, ypi fundi™ a3, 
die Duchess Cun o Cabinet 
jrfds distinction to any decor. 
Ideal far displaying prized 
pusEA'SE] on f., trophic*, Or 
ceramic art, the Curio Cabinet 
is precision-crafted in flawless 
Honduras Mahogany or Oak. 

Designed for adjustable 
glass shelving, three glass 
viewing panels extending from 
top to base jn front and 
corresponding mirror in the 
rear, the Curio Cabinet renders 
an interesting six-sided effect, 

* AIL hardware, drawings, and 
easy to follow illustrated 
instructions included. 

* Each piece may be ordered 
separately. 

* Only light sanding, he fore 
walnut stain or other finish 
is applied. 

* All mom&es and tenons pre- 
cut (Glass, mirror and is 
fijtture not included,, 
dimensions only.) 

■ Allow 2-3 week delivery 



* Shipping charges collect, 

* We ship UPS where .available. 




AVAILABLE IN 
YOUR CHOICE OF 

SOLID ONE-INCH 
OAK 



R-cg. 

1119.50 




SOLID ONE-INCH 
HONDURAS 
MAHOGANY 



R'gr 

139,50 



Compare finished 
model at 1305 00 





Com pie bed Model Shown 

s a Hu in>x2T3V 

13 1/2T front and sides 

ORDER NOW 

OFFER EXPIRES 
JUNE 30, 1976 



MONEY BACK OUARANTlil: 

If not plftely clrl‘fht«J and 
SOPS fcHiHiftJ. TtfuTti in ufi^ifud 
*KiF*P'N* cart-nn wnh»n ® days hw 
immrdutf rrh*»d ~n> nnnwriv — no 

reuses -eumplrtf retund inv 
mevturfh 



Saudiem Mobile Industries, Inc. - Dept. 305-C 
P. Q. Box 360 - Ihy Minerte, Al. 36507 

Ship Oak Hit'll! 1 -it iHy.UU IJ.A 

Ship Milio|(.iii v Kit Is) jL S105.CKJ uch 

ship Light fimupci;*! ,11 J 10-^5 ca*h 

Trtal ew tnwd | Aja'hjma m ict nil add lain Hxi 

Wt atLTpt jstrsonal chnrkt. 

Clwnr K> my _ MaxiTT Charf r _ 

__ teankArniward C*" 1 



n 



E.ijpim. 




. State . 



.Zip 




A ROUGHNECK’S REST FRIEND 

( Cn r i ;■ riVgiJ !:am p.vg n 8 J } 

maintenance center cs in Lafayette, 
La., where, in addition to an engine 
overhaul facility, machine shops, 
paint shops and the like, some $3 
million in spare parts are kept oil 
hand. It’s a PHI boast that its me- 
chanics can build a copter from the 
skids up, if need be. 

Heliport with 46 pads 

Blit the? main heliport is nt Morgan 
City, La., the home of many com- 
panies — from diving to heavy con- 
struct ion — offering .services vital to 
the offshore-oil industry. The PHI 
base covers St) acres, has 46 landing 
pads and a large main building for 
operations and maintenance activi- 
ties, a modern passenger lounge and 
pilots’ ready room. 

Three roving helicopters arc used 
only for offshore maintenance, carry- 
ing mechanics out to big platforms 
where PHI choppers are based. Up to 
46 aircraft are kept out in the Gulf 
at all times. 

Though PHI hires only experienced 
pilots ! many of its present staff flew 
in Vietnam), the company puts them 
through its own ground and ilight 
schools. At least once a year, a pilot 
has to Lake a refresher course. 

A driving force behind the com- 
pany's success is Robert L, Suggs, a 
husky, white-haired dynamo, PHI 
president and one of its founders. 

All-weather capability 

About a year ago, Suggs an- 
nounced that PHI had become the 
first air-taxi operator authorized to 
fly helicopters under I PR r Instru- 
ment Flight Rules K The FA A au- 
thorization, according to Rob Suggs, 
paved the way for PHI to provide 
flight services at times when weather 
conditions might otherwise halt op- 
erations. To prepare for the new 
capability, in 1S)73 PHI began train- 
ing special crews and weather ob- 
servers, selecting flight routes, de- 
veloping operational procedures and 
installing special avionics in its Bell 
£12s. Because the standard airway 
■'structure'" does not extend offshore, 
it was necessary for PHI to provide 
its own routes, communications and 
weather service. 

PHI reached a milestone last fall 
when one of its helicopters logged 
the company's 2-millionth flight hour. 
In making the announcement. Bob 
Suggs added: “Perhaps just as sig- 
nificant is the fact that PH fs heli- 
copters have now flown 173 million 
miles, a distance roughly euual to 362 
round trips to the moon." 

In short, the yellow birds have 
come a long way since - 4f). * * * 
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Gun for ion cannonballs 

With a giant tandem accelerator 
that juis vertically through several floors 
of the physics building al Australia's Na- 
tional University in Canberra, Professor 
John Newton and a crew of physicists are 
firing ion bullets at IMGth the speed of 
light into the atoms of crystals. Object; to 
see what happens to (hem in the process. 
What will come of it all? No one knows — 
including the professor. ‘'We can only say 
that the research gives ua fascinating in- 
sights into nature," he says. 

The high-velocity accelerator generates 
a positive charge of 14 million voEts in- 
si eta the towering pressure vessel that's 
insulated with 30 tons of sulfur hexa- 
ohloride gas. The elaborate machine is 
necessary in order to work with minute 
particles of matter. If 100.000,000 atoms 
were lined up they'd 3pan less lhan an 
inch; nuclei are even 10 to 1000 times 
smaller. How do you examine such stuff? 
It's not easy. “To find out how a car en- 
gine works, you take it apart,” says Dr. 
Newton. M But if you can't do that, you 
might put identical engines on a conveyor 
and, as they pass a point, fire cannon- 
balls at them. As the engines fly apart, 
you'd measure the directions, velocities 
and masses of the bits. By studying such 
data, you might come up wiih the main 
features of an engine's structure, This 
is what we do in nuclear physics." And, 
in effect, that’s just what the tandem ac- 
celerator does with atoms. 





Only the 

Bolens Mulching Mower 
offers you 
so much less. 



Loss work. This is the mower that takes care of its own 
grass clippings. 

The unique fuHy-en closed mower housing sets up the 
grass with suction. Then, the exclusive multi-pitch blade 
cuts and recuts the dippings into a fine mulch that's 
blown down Into your lawn. 

So you end up with less work, because you never have 
to bag or rake. 

Less fertilizing. When these tiny particles decompose, 
the rich mulch re-cycles nitrogen back into your lawn. 

Since you’re feeding your lawn as you cut the grass, 
you won't have to fertilize as often. 

Less expense. Besides saving on fertilizer costs, you 
won t have to haul expensive plastic bags full of clip- 
pings to the curb every week. 

Less thatching. The tiny mulch partiefes decompose so 
quickly, they don't contribute to thatch build-up. 

And since there’s no discharge chute, you can trim 
around obstacles with both sides of the mower. 

No one can offer you so much less. The Bolens 
Mulching Mower is one of a kind, ^ 

See the complete line of Bolens outdoor 
power equipment at your nearest 
dealer. For his address, dial 
800-447-4700 toEl free anytime , / 

(in Illinois, dial 900*322-4400). / / 

FMC Corporation, Port / / j 

Washington, Wisconsin 53074. / 
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How do, you build a pickup Fgrd- 
toqgh ? HerteVhdw: Start with the 
widest, deepest frames of any pick- 
up. Add tough features like Twin-1- 
Beam , th£ only pickup front suspen- 
sion not borrowed from cars. Design 
stWtmetal to reduce the number of 
joints (compere Ford’s pickup box 
with others). Then protect it with 
185 sq.ft, of galvanizing. Finally* so 
you don t feet the tough, top with a 
smooth ride m a spacious cab. You 
have just built a Ford pickup. 



have I BS sq, it. of 
it and weather. 



■vanizing to n 



12 years are still on the job 
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POPULAR 

MECHANICS 



DRAMATICALLY CUT HOME CARE COSTS! 

Homeowners can do the work of “$15-hr. journeymen" 
with the help of this new, systematic Master Guide. 



From the editors of Popular Mechanics— 



PRE-INFLATION PRICE only 



NEW! If you liked Master Shop Guide 
then its companion, Master Home 
Care Guide, is a must, 

r * a 



$4.95 



complete set of 12 
8 1/2 x 11 boards! 




PARTIAL LIST OF CONTENTS 



Rush me_ 



^ Popular 

Mechanics, j 
Oapt 1-4 3 

Box 1014 Radio City, I 
New York, NY, 10019 l 

.setts) of the new | 



THIS 
RUSH ! 
ORDER 



Name 



Waster Home Care Guide, r enclose check , 

or money order for $4,95 + 5CC for onstage [ 

end handling - 

1 

I 

^ City State Zl£ j 



Address 



COVERS 
EVERYTHING! 

from water-proofing a basement 
to repairing a roof. Properly used, 
it will save you hundreds If not 
thousands of dollars by showing you 
the right way ... the only way you'll 
know the jobs been done properly at the 
fewest cost ... by doing it yourself! 



You'll agree that it f s 
the most concise and 
authoritative pack- 
age of PM do- it-y our- 
self home mainte- 
nance know-how 
ever! And only now 
available in this 
brand-new format. 



EASY TO 

USE! Hang-lt-up. 

Stand-it-up. You'll 
be delighted and 
amazed at the c larity 
of design. More than 
150 charts and illus- 
trations are spar- 
ingly reproduced in 
crisp color tones on 
£4 plastic laminated 
pages {12 boards), 
then hole drilled and 
steel wire bound. 



PATCHING WALL 
CRACKS 

PAINTING A ROOM 
HANGING 
WALLPAPER 
HANGING DRAPERY 
INSTALLING 
TRAVERSE RODS 
HANGING DOORS 
INSTALLING 
LOCKSETS 
FIXING STICKING 
DOORS 
SILENCING 
SQUEAKY FLOORS 
FLOORS 
REPAIRING 
FURNITURE 
TCHES 



REMOVING ALL 
STAINS 
UNCiO GOING 
DRAINS 

STOPPING LEAKS 
CUTTING FUEL BILLS 
WEATHERSTRIPPING 
INSULATING 
ELECTRICAL 
EMERGENCIES 
WATERPROOFING A 
BASEMENT 
REPAIRING STORMS 
& SCREENS 
REPAIRING A ROOF 
MAINTAINING 
GUTTERS 
MAINTAINING 
DOWNSPOUTS 
EXTERIOR PAINTING 
WHAT PAINT TO USE 



GOLD! 

Master Heme Care Guide is. liter- 
ly worth its weight in gold. It 
will be your most dependable 
helper for many years to 
come. Don't wait Do your* 
self a favor and order 
one today ! 
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At Last! The home 

maintenance companion to Master 
Shop Guide! 

• Handy hang-up, stand-up format! 

• 24 washable surfaces! 

• 12 plastic boards laminated 
to last for years! 

*150 charts and illustrations! 

• Great for "the man of the house”! 
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PROTECTING YOUR GARDEN 



HOW TO KEEP BUGS AT BAY 



DON’T 



(CyiMirptf from gag e 

known to nibble at garden vegeta- 
bles* too. Try tying aluminum pie 
tins to stakes so they Hash and clat- 
ter in the wind. Only the most per- 
sistent. most hungry squirrel will 
risk his bushy tail amid such a 
clanking commotion. 

9. Dealing with deer 

If deer in your area are proving 
themselves to bo garden pests, you'll 
find an effective control (probably 
in conjunction with a tall fence } to 
be bone tar oil, an odor-producing 
chemical It is sold under various 
trade names. Follow the manufac- 
turer’s directions rare fully for mix- 
ing and application. 

It is best to make your first appli- 
cation before deer develop a habit of 
tasting your garden's offerings. Sub- 
sequent applications should be made 
monthly. If deer are already helping 
themselves at your smorgasbord, you 
may have to mix a solution stranger 
than normal 

10. Airborne attackers 

Not all att-HL-kn on your garden 
will come from enemy forces moving 
over the ground, You may find your 
tomatoes the target for airborne 
action from birds. Scare-type devices 
will work to keep birds away some- 
times, but not always. Sticky repel- 
lents have been used along with plas- 
tic twirl era, doth strips and other 
moving objects and are fairly effec- 
tive for small areas. The best, most 
positive protection comes from net- 
ting that will completely enclose 
your crop. 

Authorities say. however* that 
effective bird control depends on 
three prime factors: 

1. Timing: Control measures 

should be started at the first indica- 
tion of damage, 

2. Persistence: As long as nature's 
air force attacks (grackles, starlings, 
blackbirds, cow birds and sometimes 
even woodpeckers n „ your garden is 
vulnerable, so control measures 
should be used. 

3. Diversification : No single meth- 
od is always satisfactory. Various de- 
vices must he used in combination 
and their placement frequently 
shifted. 

Remember, when it conies to ap- 
plying controls on any form of wild- 
life, you'll be wise to consult your 
state and local game law enforcement 
personnel to see that you're not 
violating any of the wildlife codes 
currently in effect. Most, game and 
wildlife agencies will be glad to 
help in offering advice and 
assistance. * * * 



fCtin fin ired 1mm p&ge SGI 

with an eye dropper will eliminate 
corn earworms (wait until silk has 
turned brown before doing this). 

■ Table salt sprinkled on slugs and 
snails is lethal 

■ A spray made up of hot pepper, 
salt and sour milk is effective against 
cabbage maggots. A spray of hot 
pepper alone works well on ants, 
spiders, tomato worms and cater- 
pillars. 

* Shallow saucers of beer flunk to 
soil level will lure slugs to their 
death. 

■ Coriander and auiae oil, mixed to 
form an emulsion, will kill aphida 
and mites. 

■ Wood ashes strewn around the 
base of plants or around the borders 
of your garden will ward off slugs 
and root maggots. 

Gond bugs against bad: Several 

creatures are a gardener's best 
friend because they feed off of harm- 
ful insects without themselves caus- 
ing damage. If you see any of the 
following in your vegetable patch, 
don't try to kill or get rid of them. 

■ Lady bugs consume many undesir- 
able insects,, eating several times 
their own weight in aphida, white- 
Hies and scale mites. 

■ The praying mantis eats scares of 
insects, especially aphids, beetles and 
Ciilerpitliirfl — even wasps. 

■ Frogs and toads are also welcome 
in a garden. Frogs feast on sow bugs. 
Toads go after aVugs T aphids, cut- 
worms, spiders, ants* caterpillars and 
squash bugs. 

Mechanical aids: Here are a few 
more things you can try that involve 
simple household materials or pro- 
cedures : 

■ Encasing your most favored plants 
in cheesecloth or muslin frames will 
discourage leaf hoppers. 

■ Aluminum foil strips laid between 
rows will keep many insects out of 
your garden. 

■ Paper or tin-can collars placed 
around plant stems and forced down 
into the soil will prevent cutworm 
damage, 

■ Cutting off and burning damaged 
plant parts will often keep insect in- 
festations from spreading. 

■ Frequent hosing of foliage with 
plain water will help prevent red 
spider mites and mealybugs from 
taking hold, 

■ As a last resort, slugs and snails 

can be hunted down at night with a 
flashlight and removed by hand — if 
you're not too squeamish. Look under 
rocks and in thick foliage, (Caution: 
Be careful in regions where poison- 
ous snakes, spiders or scorpions may 
be present.) * * * 



FIGHT THATCH 
. . . PREVENT IT! 



With A Parker 



Lawn Sweeper 



Uwacare experts agree, the m0$( 
important step in preventing thaieh and 
maintaining a beautiful lawn is io collect 
the grass cuttings. Sea your Parker 
Deafer He lias a Parker Lawn Sweeper 
that’s perfect for 
your needs. 





PARKER SWEEPER COMPANY 



Dept, PH-76. Sox 720, 
Springlield, Ohio -15501 




Track 1 
traction, 
all-gear 
drive. 



Lowest coal 
crawler 
tractor kit 



MOST POWERFUL 
GARDEN TRACTORS 
IN TOWN 



M'ulk l Factor 
owners ffsE mart! 
wetkM&wer pet 

dollar invested, Tn*e 

— — ir«k ucner lor U . ci 

snow removal, total tindacape project* Our factory 
flirt'd — Jive Assembly costi Uniqj*. popular, 
LASUlf ASSEMBLED KIT. Over JO AltKSihitr.il mi 
Burden toots, hydraulic loader, rotary mower. tfcw 
It'S and rose If oppOrtum! n jrc (real. Send to 



STRUCK KIT, Kept PMjft. Ctdarbu'i: Wli Sib Si' 

□ Catalog tJwttini trarrtar Tractor k>i construe* 
tian £ uses- [Specif* Wains |r it or MifivDorerj 
— 5Dv- Doth Catalais — 75«J. 

□ Flam lor fabrkaUni a Crawler Tractor Kil 
Tram local maltnals speedy Urtulrr or 
Mini-Etoferj — 16.0®. Budi Ptini — ‘ SSlOQ J-re- 
f untied Oil any purchase) 

NAME 

ADDRESS- 
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HANDS- Move 
Tilt-Wheel up and down 
until BODY is in a 
more comfortable 
driving posture, 



For easier handling and “cus- 
tomized” comfort, take Power 
Steering and Tilt -Wheel Steer- 
ing on your next camping trip. 

Power Steering helps reduce handling effort 
on freeways and rough back roads. Also makes 
parking in tight places easier. Tilt-Wheel Steer- 
ing moves out of the way for easy entry and 
exit. Then, while you drive, you can od;ust the 



steering wheel 
to your height 
and build. To 
a more com- 
fortable driving posture. See 
your Chevrolet or GMC Truck 
dealer for a demonstration. 
Saginaw Steering Gear Division 
General Motors Corporation 



"typical” 

American 



camper: 



Whatever his size, 
he wants comfort 
while he's 
“roughing it" 



HEIGHT; 6 5" or5‘6! 
Tilt-Wheel Steering 
adjusts to all sizes.. 



FINGERS; It’s easy as 
stepping them 10 adjust 
Tilt-Wheel Steering. 



FACE: Shows 
nary a frown after a 
day on the road. 
Power Steering and 
Till-Wheel Steering 
help make the going 
more comfortable- 



SHOULDERS: 
Relaxed because 
of easier 
handling due to 
Power Steering. 



LEGS: Can be 
•mowed to where 
fee! best as you move 
the Tilt -Wheel . 



ZZZ 
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PHOTO HINTS 



FROM READERS 



Storing developer date streets 




An envelope taped to a chemical 1 Kit- 
tle keeps instruct ion sheets* records 
of your experiments and other data 
handy. Pour from the side of the 
bottle opposite the envelope to pre- 
vent staining the sheets . — GttUlerwo 
Mtirmol, Chieayu 



Short light stand 




A cl am] 3 socket and an old reflector 
can make an efficient. short back- 
ground or tabletop light stand, I used 
a 1-inch inner-diameter furniture-leg 
tip inserted in the hole of the re- 
ilector. then cut of! to form a well 
about Vs inch deep. The well was then 
filled with epoxy to hold a :1 * x Idnch 
bn It. head down in well. Standard 
■w inch light-stand adapters slip over 
the bolt to hold your lights . — Ed 
Jahnxcy, Dattfou, Qhjfi 



Omega Pro-Lab B66 

The last word m medium-format enlargers. 




eiiRict ohn$ t*tuT 



S For sheer ease ul operation* 
no photo e n larger surpasses 
Omega's Pro- 
Lnb B66 for 
35mm and 
' Z 1 -^negatives.. 

The spring- 
loaded nega- 
tive cairlet 
opens wide 

when you lift the tnnipbouse, leffirrg 
you ndvnnce negatives without dis- 
turbing I heir alignment. The lamp- 
house assembly 
if- 



counlerbal 
anced for smooth, 
easy movement. 

And o sliding 
|]und allows in- 
stant access to 
the lump .con- 
densers and filter drawer- The 
rigid, inclined girder keeps 
negative and baseboard 
perfect ly aligned* 
a nd leaves max - 
a mum room to 
center your easel. 




SuCibG HQ*r i'jmo 





.id i.ifcur* Milan 



Yet the whole unit urtlj cunte apart 
quickly a ™J easily for * mrage , 

The B66 comes with three con- 
densers. for optimum light di-stTihu- 
lion with negs to 35mm: or switch 
to two condens- 
ers to mutch the 
Z 14 " format nptir 
cat requirement. 

Or gel the cap- 
lin rial die hr ok | 
color head and I 
dial in the exact filtration needed lor 
color Or variable-contrast priming. 

I Viced as sensibly as it’s designed, 
and for even greater savings, there's 
0Ur“lW’O-Lil , i J iSthiMiT , '"fcir2 i i "sgiirirr 1 
and 35 mm for- 
mats. 

Write fear liter- 
al ure to Omega 
Dhdsknt, Merkey 
Marketing Co,, 

Inc., Woods! de, I 
N, Y. 11377. In 
Canada, Bet key Photo 
(Canada) Ltd.. Ontario. 
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n OMEGA 

The Grealrtl Name in Your Dark room. 




THE GRAB SHOT 
CAMER 



Whethrr j'ok'tc Iryimf tn pi. :" 
graph a Stwie rolling fln ■ th, ; .'^i 
iit ardncrii, ,«■ a fivatn |int blowing 
In I I’m- Irifir, jfisu fan Jr- “,ufp Lit i k-: "-.-it 
shot Mmlithc new Ktin i l : : -' l I ■ m 
pX.1 camen. 

Bccjlith' itV (he i.ti L r imn l.mi it i 
with t tfaUt-m dcctTCHUc HmJv- 
jiual press i burton ind the Dash pops 
Lip. rt'Odv for msdnr use No marrer 
where S uit ate; hu-w in k it is: bow fast 

I In' ail MSI. 



Just fonre flpi 
Vtua net perfect iralablc-light pac- 
nairs each tain: because jpwir Kwiica 
lTSS KF suLiniulif.-idv Mis the ramd 
’C-Kpravre fur you. 



H )r perfect flash picture s 
I-.UUMT • .r kurticj C35-EF 
.lUlr.'inail ..I ■. Mis cmTeci 
I- -'jr,- i : cmu focus 
.ill ill is can rs you always, 
haf^ i hiik, n a flank 
Thai's wh> wu call it the Crib Shat 
Camera. 

See your KuOcl duller Cut 1 Mnctlii j; 
di in, ncl.rali-.il. w writ* for "pili-ihiM 
ramera brochure". to Kniuca tamer*. 
Wofflbkk. New York 1 1377 



TW SUN NEVER SETS WITH A KONKAC35-EE 
THE CAMERA WITH TOE BUILT-IN ELECTRONIC FLASH. 
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WORKSHOP PROJECT 




m,er 2000 



unique tools, 
handy hits, 
precision 
nstrument*, 
technical 
sop plies. 



/\ Notional Camera 

w jc 3 044 Wfif vai« d n >ti Ot pt. F Afi 
V fJVraJ*, AOllQ 



J ai SBidaFREE copy of the HC Flasher 



no mo 



addrest 



| City 



I 

I 

l 

I 

I 
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National Camera 

I«Od w,.i U<J*p *■», Dr pf f A & 

fn,N r w„d J CT*J »,•<!«, •OHO 



INVENTORS 



n 



WANTED 



n 



flfCOGM TOW. , , FINANCIAL 

I REWARD... OR CREDIT u 

for “inventing ft first" may fro yot/ref |j 



It you have an idea for a new product, or a way b 
mike $n old product twltery contact us* 'Hit As** 



for a firt, well develop vow idea, introduce 
industry, negotiate lor cash sale Qf licensing. 



pwpi* 

It to industry. i 

Send for our FftfE ^wiutan Mu' 4 it iw* a 

Drritmrj ol &TO C«rp«ratlfin* Swhini Nuw Product*, 
a special ‘'Invmtlan Uncord Farm, *r>d important 
Maricvtlitf [nlormitiem, 

RAYMOND LEE ORGANIZATION 
330 Parti Awfl-ue North, N-*wYwk,NY 1 CMJ 17 

Yet, I'd like h> lirul out ho# Id Iffht atfign pn rr- ■ 

idea *infc your F&CC ItrvENTOfl'S KlT Ns *..n 




I 

I 

I 

I 



I 



pw 

|A Fee-Baaed tnventlon Service Company | 




Your own doctor's prescription will ba 
UJled, or your proaonl fensos duplicated. 

The lalesl lasMons. AH Ijrpr^ lenses avarlafile 
Accuracy *nd pri feel lil aJ)M!u1(Hy guaranteed 

SEIKO FOR FHEC FAMILY CATALOG. TODAY! A 

PRISM OPTICAL INC, 

Dept, M-3? 135 Weal *1j| St., N. Y-, N. Y 1M04 



in 

im 









• m.m Dauih * *fc/| 0*1 *] ■ 

2 * Sll ■* I » f ■ HfhP 

■ in ill Utitmd ” :> L ^ J 

■ Cnlmi ■ . - Hitlt Tnr UiNj im tiumtlH! 

■ . ' Puee cniy f, trts AM num 6 eri*r* in your livflr. 
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BUILD YOUR 
OWN CAMPER! 



EQUIPMENT 

CATALoc 



bnl 41 . a* 

iroftogf., 

n*narin« 

Iff,' jr rijl.il,! 



II VI K I HE CAMPER SUPPLY INC. I 

I tt-tr Plrfm+ud Avr 
[ M-.'lriutrl.' Mirim. 3SXQJ 
* eit*M ir'-.D. *■■ P 



wffich I , nc i ill, 1 
. nimi . . , , 
ADPftEi* 

Cltt 
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AUTO/VAN INTERIORS 



UPHOLSTER ANY VEHICLE - STAST WITH TOUR OWN 
CAR US VAW . 

i 'I ai i - ■ 1 — 1 • ■ m *.I j fin - - r- »-■ 1 8 1 • FHf|[ 

Ei irrrii i ■*** rT q Ah L 1 1} *' n * Tf *°°* 11 1 

iwiMiQPiaE T'] *■" * 

AUTC UPHOLSTERY INSTITUTE. >tt' BAO 

™ “ 1205 W. DurK^cy, CA 5J2C10B 



i SAVE UP 
r TO 50% 



SEND ?S f 
fDR DETAILS 



am WhEEl Plans 

Cover basic Iriitit. electric, 
dlumdint, lEEnrni construction^ 

Limper runs . 

Pickup Cflver, 

Tfav e 1 Trailer 

EcDnnline Type Van........... 

Piss. Bus or 0 silvery Van ..... 



NEW!.^ 






With 

Extra Space 
For Seal & Feet 

Ti er It tip. «it, 
dvE r 3U A (lac time Mi, 

Built as rueicea at 
it lopkc! Save — 
buy factory direct. 

EASILY AMLMBLED 
AlJ-gear erivs. -^swer. 
all garden tools, snow 
h lri,.v r i blade, laader, 
etc, Write today . . , 



STRDCK kit, dept. PMS 6 B. Cedarbure, WiS. 5101 ? I 

□ CATALOG showing Wini-Boefr Ttaetfir Hit con- [ 

Struclrpn & uses" — SOtf, . 

□ PLANS tor fat 3 (ic*tin( tractor Irom (Deal: rrta- ^ 

ternlc — 5 C OH f refunded un any nurchasEl. , 

NAME J 

APtHtess J 

city, state, up | 



WHAT'S HE DOING! 



311.95 



... .5.95 
. . .1.15 
4.95 
.4,95 

. 4.99 



Making a Concrete! 
flower Pott . . . end 

SO CAN YQ\J\ 



Moke and sell your own 

Ornamental Concrete item*. 

Rush $5.00 for Book 

about Aluminum Molds 
uvilh price* and production tradld secrets 

direct from world's lirgesY mold manufacturer. 

Over 350 design* to teffet from, 



JW S5.00 



EDYCREIE MACHINERY COMPANY 



Today To ^ p . q SOX A30 ■ HICK08Y. H. C. 7WEU 

TYPEWRITER REPAIR: 
YOUR KEY TO CASH! 

1 - h, ,, l , | r rrpm . ,■ hn^<F ^ .».u J i , #■, 

■ 1 , jfll| V'lfi [H,rn | 

t , ,,n , .' r K I pi,U ,l,,| n*jh...t, minify 
,I 1 F- 111 , ‘'I) ‘-T, MiMI .th M’ •" m l 
L+ r^rJ Ifi.iCT U "»l «*1 ’►=«'»► 

pppnriuiirip lar ,n,n nt "Ibr F P C{ 

£’.>r , i|.ET. JJ| Mbill l)f PJ t No 1 
TYDIwUfirff 1 Rullhr** UACPIHl RteipR KhDOL. I IV '■ 

D . ,1 1„. . S1 j.i, VtiiUH, L-1»t F*i5 '■t > C^*7* 



Bumper- 

pool 

cue rack 




I f you have a bumper-pool table hut 
elo rack to atore your cue sticks, 
here’s a project you'll be eager to 
make and hang in your game room. 
You have a choice of making it from 
hardwood and staining or softwood 
and painting. It will take a spade- 
type bit to bore the l^-in. holes, and 
they'll turn out clean as a whistle 
If you not only bore both pieces at 
one time but back them up with scrap. 
The cue sticks rest in the bottom 
holes (you may find the holes will 
need to be a bit smaller for your 
sticks ) , * * * 
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POPULAR MECHANICS 











Shop on Bel saw's 



30-DAY FRE 
OFFE 



Mai/ Postage-Paid 
Card for Complete 



...BIG! 

This one power-fed tool 

SAWS to desired Width... 



PLANES to desired Thickness... 
MOLDS all popular Patterns... 



— all in one fast operation! 



Your 
Own 
Business 
Part Time 
or Full Time-'' 
Right At 
.Rome! 



Men and women everywhere are using this one 
low cost power-feed machine to start and build 
their own new businesses, and YOU can do the 
same. Supply lumberyards, carpenters and 
contractors in your area with door and window 
trim , base shoe , . bed mold , ..cove and 
quarter round ..ALL of their trim. You can sell 
picture frame to custom framing shops, 
paint stores, department stores and direct to 
users. All patterns available or design your own. 



Here's a versatile power lool shai lilerally pays for iiwrlf. Injusi out 
p«Ss P you can quickly turn low cost rough lumber ini 0 high value finishes 
Mock. From l he day ill arrives your tietsaw will make and save you monev 
low com culler bits lei you make quarter round, base mold, door am. 
window stop, casing, longue and groove... all popular patterns. ( >1 h c 1 
Be f saw operators are making and selling picture frame molding, fencing 
dock cases, furniture, bee hives, bed slats, surveyor's slakes,,. all kind- 
of milEworh, Thrsc men report profits up to $100 u day. 



Does The Hehaw Fay ? YOU BET! - 

READ WHAT OTHER B ELS AW OWNERS SAY: 



' I v« Bwn 1 planer min lor years tad mi ihh 
relirnd Tin Btfsaw H» Hmid ma t&o UCO m 
flintn fwi ,41'j Uw Mft mwil merit 1 
Bwrmaift : 

ftabill S Jwyir — RfiitlHaru , Origan 



1 1 bouflUl t haw ol walnut in fa rough, ani 
tft* plinaig n on Ihr 8 Hhw I hjuttd \ wri 
vnouflti nwrUy bo nay 1 h tmMtllnh ine uni cl 
tfw Planer. || Fiilly does a good m& ' 

ft. S. dirt — SpringliBld, Ohio 



"1 raoommwd Pie lit saw is. (hi mow uidui 
[.hop Cam my craHwrwi couid nwn Wi ik* 

uw nwy day In fa Wtiuftpncn n- nijri ihDp 

rauiijn 1 usi iI(hib wthdvl it. " 

Jit Hirtftn, EaiLer 
Uftibbaricti Migizlni 



■T nit rrnttiin* p*yi Hr rtud making mmey 
Dud ol scrip guards II is 1 ttry wen db<t 
nuchhi end I randan It li mm thin I raUly 
«padad for me pn» It doai tverylfimg sn-j 
uyllwHI" 

Stephen Schultz — Orampa-vlll*. Penm 



Find Out NOW How You Can Get /n On The Profits! 

Cut Out Ready -to-M&it Coupon No Postage Stomp Needed-* 



No Stamp 
Needed— 

-just tilt out 
coupon, cuf on 
dotted tines, 
fold and seat 
with tape or 
staple and mail 
We'll rush hilt 
details about 
this amazing 

3 ini 
Power 
Tool! 

Do It Today 1 

// coupon Am hrtn 

removed. just rend 
poxirctrd with name 
and addresi 1 to: 

BE l SAW POWER TOOLS 
907B Fluid Bldg, 
Kansas City, MO 64111 



Yours FREE 






Send TODAY for 
fact-filled 




There is 



and NO SALESMAN Will Call -ever! 

□ YES* please send me the FREE Booklet 
that gives me complete facts about Belsttw’s 
Planer-Mottier-Saw and fail details tm haw 
i van qualify for a JO- Day Free Trial riffht 
in my awn shop. I understand there is No 
Obit ft at ion and that No salesman util calf. 

Mime 



Adireli. 



Cktr. 



SUM. 



■Wr. 




CUT ALONG DOTTED LINES,,, FOLD IN HALF... SEAL AND MAIL. 



Handy drill-press tray 




WorktahTe tray makes good use of the 
idle portion of the drill-press column. 



T hose who have u floor-model drill 
press will find this below-the- 
lable tray useful for holding drill 
bits, chuck key, work in progress and 
the like. Made of wood and hard- 
board, it clamps to the 1 column a foot 
or so below the normal position of 
the table. Rubber strips are cemented 
to the rabbeted faces of the 2x4 
brackets to keep them from slipping 
down the column. The rubber strips 
should fit. snugly against the column 
to reduce the clamping force needed 
to hold the tray in place. Also, the 
clamping bolt should just .skim the 
column to hold the tray level, 

Fasten the hard hoard tray bottom 
in its rabbets and the tray to its 
brackets with flat head wood screws 
in countersunk holes. Paint or var- 
nish the completed tray to keep oil 
from soaking into the wood. When ail 
occasional drilling job requires the 
full use of the lower half of the col- 
umn, it's simple enough to remove 
the tray from the column and later 
replace it. The tray can be of any 
aize you wish — just don’t make it so 
deep it interferes with standing in 
front of the machine. — R. S. Hedin 




BELL & HOWELL 




Sound adds a whole new dimension to 8mm movies. Now Bell & 
Ho weir wants to introduce you to the excitement of sound movies. 

Thai’s why we're offering a $25,00 cash 
rebate on any Bell S Howell Filmosonkr* 

Sound Movie Projector, when you buy. or 
already own, a Bell & Howell Filmosonic™ 

Sound Movie Camera/ 

The Filmosonic Cameras have all the 
practical advantages of other Bell & Howell 
low-light movie cameras, plus the exciting 
added dimension of sound movies, And the 
heavy-duty projectors feature solid, die-casi 
construction that takes the knocks of a lifetime. 

Best of all, Ihere’s the Bell & Howell name. It’s 
your assurance of lasting value. Stop in today and 
ask your Bell & Howell dealer about the Bell & Howell 
Filmosonic 1 * Sound Movie System and your S25.Q0 
rebate. 

‘To be eligible for rebate, projector must be 
purchased not later than December 31 , 1 976. 



Get $25 
Rebate on 
Sound 
Movies! 



V 



0Hmc 



*1976 SELL & MOWELL/MAMIYA COMPANY All Rlghls Reserve! 

Bell ft Howell and Fjlmpsonlc are trad rka ol Bail & Howell Company B ELL & HQWEU_- / 'MAIVIYA COMPANY 
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POPULAR MECHANICS 



HOME IMPROVEMENTS 

(Continue® Horn pag$ iOS) 

the black cable wire to the black fix- 
ture wire, the white cable wire to the 
white fixture wire and the green ca- 
ble wire to a ground connection on 
the fixture, Jf pmver i* from a sur- 
face outlet on the houae exterior, 
turn off the current and attach an L- 
fthaped conduit to the outlet. Pull ca- 
ble through the conduit and connect 
it to the corresponding color-coded 
wires in the outlet— white to white, 
black to black. If no outside outlet is 
available, run conduit through the 
basement wall as shown and connect 
it to the nearest junction box. 



WHITE 

WIRE NUTS 

_nr?^K 



no v. 



sw 1 



-<5b 



KMOB 



LAMP 



WIRING DIAGRAM 



I 



f dining by soft, simulated candle- 
light is not reason enough to in- 
stall a dimmer control in place of the 
conventional toggle switch, maybe a 
lower electric bill is. Keeping lights 
in the TV room, baby's raom ami 
halls at a low level will save energy 
and money, even extend bulb life. 

Some dimmers control light inten- 
sity by a knob you turn, others like 
this solid-state Glyder by Lutron 
which has a knob you slide up and 
down. Tt'a simple to install a dimmer 
switch. Turn off the electricity, then 
remove screws holding the wall plate, 
back out the screws that, hold the old 
switch in the outlet box and discon- 
nect wires. Then yon reverse the 
steps to connect the new switch, press 
» fingertip control button in place 
over the end and turn the electricity 
back on. * * * 





FULL TIME 

SHARPENING BUSINESS! 

No Selling, No Inventory. t Year Mound 
Cash Profits and YOU Sot The Hours! 

Yes, there's a lot of business wailing 
for the man who eao sharpen ss*s, planer 
knives, jointer blades, wood chisels, scis- 
sors. axes end other garden, shop and 
home tools 

Belas* SHARP- ALL does ail these job* 
quick-iy with precision and at a big pro" ■ t 
for YOU. you can become Sharpening 
Headquarter* for carpenter*, builders, 
lumber yards, factories, home iw>rk&hep 
hobbyists. And, you can slant this Money- 
Making business for I as* than J&Ql 

FREE E30QK tells how to start your ow- 
sb&retime business white you ate still 
working at your regular job. People brin.- 
in their work and pay Cash— o«er 90c of 
every dollar you Cake in is cash profit 



YOU Can Earn Up To 

An 

mm ■■ Hour 

OP W , n 

YOUR 




Does The Befso tv Pay? 
YOU BET! 



JOIN THESE SUCCESSFUL 
SHARP- ALL DPERATORS- 

* 4,000 * 

• Thlnh [hr WattU n( my Sm.uAlL. An bt* 
in-WIHff itouL M.90* ■ jn«-T pul [|™ uJ bE^i 
U riband afcurtlj >'irw dulrtf- WUrll I'tT LhC JU> 

rf W-aw Vnc|>. C*rrWr Car*-, "j Cmral Udtiitt." 

r Srnnam 

t' Strwtm, filfm farkfmv 

TifamUd fa Rcteti 

■ “I had dniari ul* rrl ,rm| for jhji, hut ¥H 

if raid id dn ■! my -H-Urinl [ had n*nr wd 
Lh,i iypw vt muipmt-hL. L'.i ihr Shut All wi# 
ml rur lu laarm ] i^jTFWIMd 3U lilL^-ri my (,,-iL 
— vihhMH rtifftimi it #11 M™. (nr ikw 
r.nl Bind ah My ll£+. I MhiV thrl 1 ■ IT, [(iflLint.* 

H-'iDnpMfc, !>]** )WII 

*3 *6 4# j£«pf 

■-O* BdEurdiji. my h'l day, 1 In IHUIH 
Olibar day. ] mv-rriir ku, tnl I r,|’j n 1 fialft 
brlm-fn |h lu- $£ par hour . . and aomrfi eth-i nan-. 

I *m frWK-ntfy fnltrpihi my teop. »M liui 

RlLMA and i!btlT flFta riv-ipfMdt (r.r FTikllPf M- 
IT fl. VlUtr 

Balrrr. WrrfJt CanTAl UUt 




Let Befsaw prove 
YOU can do it — On our 

30-DAY FREE TRIAL OFFER 

fair rtefc mthihi by i«ipiirti lute offer Id see hew Miilf fan 
cm turn your ipirt time inlc lie CASH Prsfilj with fiur own 
C Dm plate S-Fiarpcninj Shop, Srn-a caupna «r rtijiHl ppttCtrd Air 
full Haiti Is on sur txeluirvt 30-Day frit Trial Often 



EE 

BOOKLET! 

Gives lull 
details- 
Send fur 
your copy 
lodav, Mo 
obligation. 






T0U10W1 

miiitii 




Our Free Book tolls 
how to start a profit- 
ably, lifetime homo 
sharpening business, 
how we help you grow, 
how we'll finance you. 

MELS AW SHARP-ALL CO. 

7 T 7 B Field Building 

Kansas City, Mu. Ml 1 1 



3M & 2 *a 7 ki 

■ -Bdilftll n, Rnur-ALL (opr J-mrm an and ,1 | 

law fca* [vijviinpf [and man- ■ thin pan ull ft 
would. [ nrre- ahai-panT-i a I.-P in my li-Tw, hnl f 
■hm I had tr m r r-ri.'i-r ,k*. I fu» f hid _ 
h ht'f MMLhiPf Ld 4i. Now I hjri nttn wtrl • 
tfcl* ] am al ia Li du — I h,n ±m naahj a |H I 
uwi .feh- ad d writ I ihH “ _ 

Crxak JnHaa I 

hteUW. H ftlfB | 

W0% VitaUcd ] 

■ “1 >u 4uAlM hr an ierid«rt «hal4 | 

■a u lttki wceHkvr flwj dvr Land me Iffl T- 4u- 
il k l ind raid I'd nrafr k f/ J n I dnr. i thi >4 | 

I cvuld MIh let ahjsaa riM Oil [ rtirEld a. _ 
ahirp. - nr h. ii-.ii pari-Limr and m-ir ,1'a Lurnad I 

Imp i futt-llpwa Joh wrlh in*™ »** ia#« I ran du " | 

A. i J j i,. , 

Ti-wpa. ^'ii-arfa rrrrt L . 



RUSH COUPON TODAY FOR FREE BOOK 



No obligation * , * No salesman will call 



BELSAW SHARP-ALL CO. 
71 TB Field Bui (dm 
K*nt» City. Ma 



dime 

Jim 



G 



Please lend my FREE copy of your book ; 
"Lifetime Security" end full details on 
your 30-Day Free Trial Offer! 



Ri-TW 



Cit F 



Zip 



721 
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LOW-COST POOL 

{Conlifliieit Horn pans J05J 




ARIENS 

COMTOCT 

TRACTORS: 

Lawn and Garden 
tractors with big 
equipment features 



Ariens Compact Lawn and Garden Traders are available in 10 Of 14 HP gear drive 
and 12, 14 and 16 hydrostatic models. A full range of Arises attachments are available 
such as a rotary mower deck, snow blower, rotary tiller, and snow blade. Depending 
on model and horsepower, Arlans Tractors will also accept a variety ol attachments trom 
manufacturers of tractor accessories such as a tractor cab. rotary brush, iron tend 
loader, lawn vacuum, sickle-bar mower, to mention just a lew. 

In addition, Ariens has two Lawn Tractors — an 8 HP Gear Drive and an & HP 
Hydrostatic Drive model. 

Your nearby Ariens dealer will be pleased lo give you all the (acts. Check the Yellow 
Pages or write the Ariens Company. 



I 

L 



iigrt fH( mt' 




Ariens Company 
60S West Ryan Street 
Bril lion, Wisconsin 54110 



Please send your lull-color Tractor Brochure. 

N ami 

Adtfrei-a 

c»iy_^ 



Sr&3f 




LET 'EM KNOW WHO YOU ARE 



ENGRAVED 

IDENTIFICATION 

PLATE 



YOUR NAME 

CITY. STATE 



Perfect tor mailboxes, RV's, 
campers, trailers boats, cab ms. fish houses, offices, etc Attractive, easy-to- 
read white block letters really stand out against black, scratch-proof plastic 
plate body. Convenient too , . . plate backed wilh pressure sensitive adhesive 
Durable, sirong . . can be mounted with screws or bolts. 



ORDER FORM (Clip and Order Today! 

ORDER INFORMATION: 20 characters per Ime mas Bank spaces counl as one ehar&cier 

PRICES: Large Plate -[3 x 12 ) Two lines Of print - $6.05 
Each additional plate with same lettering $5.00 
Smalt Plate (2 x 12"} One line gf pnnt $5.00 
Each additional plate wiln same lettering $4.00 



M^nnescrta iciidentb add 4 ■ -sales ra* 



C*wck or mooevofder nugsl aowwiMny 
c^der 

Send lo ABC SIGNS 
P.Q BOX 

MINNEAPOLIS. MN &&4J9 



Name 



Address 

Oty_ 



Stale 



lib 



PRINT ONL Y Use and nunsera'is only' ABCDLHjH I JKLMNOfORSTUVWKY^ 1 234L-6709O 

CAPITAL LETTERS For ordering more than i dif I i>u ■■rit mik letter on snioararc tfteeH 1 



PLATE 1 

Us* 1df> line 
cm hr lor 
small ptjite 


















































































PLATE 2 

Utfl [Dpllruj 
Wltj ICw 

small Dl*tn 


















































































1 Lvant to orcter ol PLATE 1. Hera’s my chock lor $ 

i‘Qry S iTotat;- 

1 warn lo order ©J PLATE 2. Here s my check for $ 

iOy.i 1 Total; 


Du Nd Writs In This Ssaee 



into the bottom rim. It's like trying 
to hold five slippery eel a by the tail — 
as you grwh one, another slides away. 
Try a few IxH temporary stakes to 
brace one section while you’re fitting 
the opposite side. 

Smooth as silk 

Before you fit the liner, go over 
all of the ground with a fine-tooth 
rake. A small pebble or sharp twig 
can work Its way through the liner 
and cause a leak. Any hard edge will 
be extremely uncomfortable under- 
foot. Fit the liner carefully ami be 
sure to provide enough fill to create 
a soft corner where the liner meets 
the bottom edge of the pool wall. 
Rare feet are mandatory during this 
operation, Get the liner as wrinkle- 
free as possible and leave a healthy 
overlap on the rim, A Ifi-gauge ma- 
te rial, standard on most pools, doesn't 
have much of a tolerance for stretch- 
ing. Twenty-gauge liners are avail- 
able and will adjust to a stress with- 
out ripping. 

A new product worth noting is the 
solar pool cover panel, available 
through Wards 1 £2 9.8-8 for a package 
of 41, The polyethylene bubble pads 
can raise the water temperature 1 0 to 
Jo degrees when floated on the sur- 
face and roll up for easy storage. 

Choose the right pool and invest 
in quality equipment. It will pay olf 
in years of summer fun for your 
family, * + * 

Pool safety guidelines 

Structure: 

Check local codes for fence 
regulations. 

Eliminate any sharp metal edges. 
Stay away from overhead wires. 

Equipment; 

Use UL-approved filter and wire. 
Provide life-saving equipment. 
Maintain filter for clean water. 

Use: 

Permit absolutely no diving. 

Always supervise children, 
install a fold-up safety ladder. 

Water treatment guidelines 

How to figure total gallons; 

Rounds = diameter x diameter x 
average depth x 5.9 
Ovals = length x width x average 
depth x 5-9, 

How to add chlorine: 

Weekly: 1 oz. per 1000 gal. 

Every other day: 1 V* o 2, per 5000 
gal. 

Shock treatment: 10 02. per 5000 

gal, 
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Your dollars buy more at your independent hardware store! 




Shop at the store 
with the Sentry on the door 

Your neighborhood Sentry Hardware dealer offers "something 
extra",, .friendly, expert assistance in helping you select exactly 
the right tool or material to do every job better, easier, taster, more 
economically. Look under "Hardware" in your 
phone directory. 



a 



classified 




$499 



YANKEE 

SCREWDRIVER 

Spiral ralchet action 
makes It &a$y to drive 
or remove screws. 

Can also be used lor 
drilling small holes. 



Lufkin’ 

25-FOOT TWO WAY 
MEZURLOCK* TAPE 




Easy- to-read numbers 
and graduations. Wide 
yellow blade- Toggle 
lack prevents creeping. 
Lightweight. 



j Q fuher/ 





3-PIECE CHISEL SE' 



Vi- to and ’Mnch 
chisels come in hr 
on every woodworking 
job. Carbon steel 
blades. Unbreata 
plastic 






Crescent' $4 

10-INCH MULTI-PLIERS 



Strong jaws, aligned 
teeth and precision- 
mil led ribs assure 
positive grip. 

Safely bandies. 



Sentry 



^ entr>; j HAMMER 



HIP-ROOF 
TOOL BOX 



16 OZ. FIBERGLASS 



Perfectly balanced. Unbreakable 

1 handle. Polished 
"minor fin 1st 



$588 




to-tnoh electric drilli 
Double-Insulated. Bait 
thrust bearing construc- 
tion. U, L listed. 



$1299 




inches, bright red, 
nickel- pi a led handle end hardware. 
Handy tote tray. &7QQ 

Padlock tabs, ' * f w 




Dependable emergency Jlght, Sturdy. 
Waterproof. 6 von $^99 

■ 



battery Included. 



cur AND SAVE - 

$S(; i£2j 

"D" BATTERIES §|=? «=? 

Proven performance a I a 'j J&jB 

bargain price ,E*^) 

2 for 48G wilh coupon 








AND SAVE 

yg.^g $111 

with coupon 

Lubricates. Stops rust. Penetrates. 

Stops squeaks, Loosens sticky 
mechanisms, locks, hinges, nuts,, 
bolts. 1 i-oz. can. 




Merchandise, shewn In iMs advarllaemant In avails Die hem participating Sentry dcaTtrs only. Oiler empires May IS, 1376. Sentry dealers awn ihelr sluraa. They select 
their merchandise and aet their own prices These are lubje'et to change without notice, There may be varfaliens, in products, available quantities and prices in indi- 
vidual stores . . . Sentry Hardware CaporaBan, Cleveland. Ohio Milk u 
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Clamp tabletop le curtly to workbench when routing groove Iqr Make wooden lathe chucks lor head and tadstock to automati* 

ebony cock beading. Square corners carefully with wood chisel. cally canter and! hold leg blank. The chucks prevent splitting. 





Mark location of shoulders on each leg blank with soft pencil. Lathe duplicator makes quick work of turning 16 Identical legs, 

Mark will show when leg spins In lathe. Cui with heel of skew. saves costly mistakes. Requires making template master of leg. 



QUARTET OF NESTING TABLES 

■ fConri'nyed Upm page TI 5 J 

length. Epoxy glue ebony into place. 

Expert* concede that a beautiful 
hand-rubbed oil finish is among the 
most durable and repairable. Its dis- 
advantage is the length of time it 
takes to build up. After sanding and 
wiping the tops, I began scrubbing 
them with a pad (lipped in boiled lin- 
seed oil thinned 10 percent with 
turpentine. As 1 proceeded to make 
the table trestles, I took u few min- 
utes every few days to vigorously 
rub another coat of warm linseed 
oil into the tops. The last few coats 
took several days to dry. By the time 
the tables were assembled, the tops 
had acquired that beautiful sheen 
you get only from oil on satin wood . 

Oily rag* can cause fire. Dunk in wa- 
ter and dtapo«e of them immediately. 

Dress leg blanks before turning 

Rip the leg stock and cut the 
square blanks to 21-in. lengths. A 
few preliminaries simplify their 
turning. Dress the leg blanks so they 
are smooth and square. Clamp the lb 
blanks together and simultaneously 



mark the limits of the square shoul- 
ders. Dark pencil lines on just one 
side of the blank will be visible 
when it is revolving, 

I made the two 3d n, -diameter 
maple chucks to center the leg blanks 
automatically and keep the ends 
from splitting. 

To make the chucks, screw a l 1 *- 
in, piece of maple to a faceplate and 
turh it round. While it's on the 
lathe, bore a :s _Hn. hole % in, deep. 
Then remove the faceplate from the 
lathe (keeping the chuck attached' 
and square the hole with a chisel. 

For the tails tuck, lay out a 3- in. 
diameter circle on a second piece of 
1 1 it-in. maple and saw it out. Bore a 
3 jt-in. lead hole through the center 
of the chuck. Then bore a hole big 
enough to accept the cup center and 
deep enough to get a good bite in it. 
On the reverse side form a :i 4 -in,- 
square mortise Vs in, deep. Extend 
the point of the cup center about Vis 
in. so it fits deeply into the * k-in-- 
diameter lead hole, I completed this 
setup with a ball-bearing center. 

Put a black spot on one edge of the 
square mortises on both chucks and n 
spot on one side of each leg blank; 
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Leg lenons can be cut to fit square mor- 
tises or turned round to fit bored holes. 
You can cut the mortise by squaring up 
the hole with a wood chisel. 




Use 3/16-in, dowels to pin the Curved 
stretchers to the slanting leg mortises. 
Angie-cut (he ends ol the stretchers for 
an accurate fit and glue them with epoxy, 

then, by inserting the Scg so tbe 
spots on the Lng and chucks are tul- 
jaceiit, you’ll be able to remove and 
reinsert the legs in the same position 
in the chuck each time. After you go 
through all the steps on one leg, 
mass-produce each step on the re- 
maining li> blanks. 

Hegin turning a leg by nicking the 
shoulders. Point the heel of the .skew 
away from the square shoulder. Turn 
the cylinder next. Mark ulT the Lo- 
cation of the beads on the cylinder 
ami cut them. Then turn gently con- 
vex shafts between the beads. Origin- 
als had square tenons, but modern 
glues now make round tenons prac- 
tical, If you intend to use round leg 
tenons, cut them at this time, too. 
Sand the legs thoroughly, 

I finished the legs by burnishing 
them with a bO ‘50 mixture of linseed 
oil and shellac as the leg spun in the 
lathe. When a leg would take no more 
polish, I removed it to dry. Later, 1 
applied two additional, coats with a 

( i m:.' rum iq p$§v ££ 2] 
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Build Your Own Pre-Cut 
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GRANDFATHER 
CLOCK 




Compare 
feature by 
feature 

‘Solid 3/4" kiln 
dried wood 

- All parts precision 
pre-cut, mitred 
and dowelled 

■ Lumber sanded 
an all sides 

■ Fully Asm mb led f 
precis ion -made 
West German 

mg Yemenis 

» All hardware 
included -even 
screws 

Write now for 
FRE E Color 
Brochure of 
complete lino of 
Grandfather end 
other clocks, 

HENTSCHEL 

CLOCK COMPANY 

DeparlmerU 602 -MY 
16 an an (it Avenue 
So Dennis. 

Mass 02660 
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0 LEARN SMALL ENGINE REPAIR 

at home in Ppare limc-guicfcly! 



at hume in rpirf time -quickly! 

Good Rufti neiii 'G r*nl Hobbj 1 
Kir BRINGS HOOK. Ft 1 LI, FACTS 

MODERN SCHOOLS 

i313 « IPO*N t»r DS*T f’M SCOTTS D-ALI *31^31! 

EARN WHILE YOU LEAHN 



•9i 




UPHOLSTERING AND DECORATING 

RAYS BIG MONEY 



Make nanny ?*nn whito V«ll iMm it 
YOU build ■ Ltracbv; n r v, lurmlijrtf 
RltS ibppIrod.Thuit you «n keep or 
?'> m*kr uln^Tr I Wn Wind you all If.iOl'! *Hrl 
raiLt riels, lilHingS (nbrlti, frame 1 ; -show 
rau Hep-by-itep tiqv> Id dd Cm IE am up. 
halstflr,na^gj*i(i M. II quickly. Many Lhoif. 
Sands pr man and women fl** enioy 
Secure ru!ui*s With Uptiaklnrinn ;fcilE; 
tlwi bring TOP PROEMS. HKW-PAV JOB 
OCPOHfUNiriliS, INDEPLNDLNCL— 

piM-lme ar lu.M-huit! 



TK5. h[CP| |l p SD 
"LLMTN 
9*-E 

IHCIUHS 
ntfiuiHk 
1WII. Illl. 

U«l APf*tVID 

& 






UPHOLSTER If A DECORATING SCHDL'IL 
1 0 ■¥ . TttJmkil Hum* Sluih Schnuli 
| Lilli Fills. N.J. 07424 Dept, ill 0- 056 

Rush ms full information on succb-ss opportuniliei 
in ujitis If ti ry. Nn ofeii Rahon — rn ulesmiii 11 ta tall 



Him* 

Address . ...... 



Crty GUI* A £lp 

Uhquviii invitid only In U.G.A, and Caimje) 

Q Cl#rl hnr& U Oil Mb I* f«r Vrt ttprtthti. " ““ ' 




BUILD YOUR OWN 
TRAVEL TRAILER 




For the lirsl time — a fiberglass Do-11- 
Vnurseli Kill -No welding. Scamp kil in- 
clude) all parts you need arid fgiiy Niut- 
iraied »iep-by al«p manual. Complete 
assumfriy appro*|maieiy 6 G hours, with 
minimum too la. 




LIVABLE! DIFFERENT! 




Sleeps four, Fully guaranteed. 950 lbs. 
lufly equipped 85 lb». hileh weigh! 



BEAUTIFUL! MOBILE! 

Ideal for hunting, fishing, camping, bus- 
iness,. (Oiling Built 1 0 r highway speeds 
and wilderness area). Aerodynamic 
lightweight design permits eaiy tfMfclng 
by any car cr truck. Maintenance tree. 
Water, dust, hail resialart end corr&sipn 
prod, Self-contained. uniined (tor 
greater strength; tibergla»B nody. Also 
available IlClory aaaembleU. ready to 
hitch-up-ana-go 







Writ*. SCAUP, DEPT, PM -5 

Beckys. Uft 5 6435 

Ruaft 12 pg tult-CQlQr CtttfUg. 

$ 2.00 enclosed for posfaje and handJ'JJTg, 

Name -Age, . 

Address 

fifty 

Home Phone ( 

Business Phone ( 
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TAPERED 



STRETCHER 

□OWE l 



FEATHERSANDING 

VENEER 



TOP 

VIEW 



-ftSS VIS" 

'/■:• is EBONY 
INLAY 

• s 

w 

STRETCHER 
SECTION 



CENTERLINE 



Details of nesting tables 

— H K 3M " 



DIRECTION OF TULlPWOOD 
FEATHER BAN DING VENEER 
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QUARTET OF NESTING TABLES 

(Continue d Horn p age 23 ? J 

4/0 ateel-wtiol pad, l let the legs dry 
thoroughly between coata and finally 
reinserted them in the chucks and 
applied carmiba paste wax with a 
soft doth. 

Make cardboard pattern 

Conserve wood by UBing a card- 
board template to nest the outline of 
the feet on the board. Cut out the 
feet and sand the edges with a drum 
sander. Mark the taper on the fcet T 
then cut the taper with a disc gander, 
spoke shave or block plane. Cut the 
leg mortises next. 

Round the upper and lower edges 
of the stretchers, cut the inlay to 
length and glue it into place. Cut the 
sloping notches in the legs and fit 
the dowel -pinned stretchers into 
place. 

Assemble the tables with epoxy 
glue. Finish the feet, roils and 
stretchers with the same polish you 
rubbed into the legs. Apply about 
three coats of polish until your tables 
reflect the same TLG ( tender loving 
care) apparent in those $1000 
originals, * * * 

OUR NEWEST DESTROYER 

(Continued Itom pane 2[4J 



WORLD'S SMALLEST 
ELECTRONIC 
CALCULAT0R.'.19.95! 

Does Everything Big Ones Do 

Small but mighty! B’digit, 4-function 
electronic calculator even has automatic % Key . . . tor o off 119.95. Take it any- 
where. Carry it in your pocket or purse — it p s 7 h the size of a pack of cigarettes. 
This 3 ¥t -ounce dynamo features floating decimal, constant key, lead zero depress- 
sion. clear eniry. morel At Edmund's low price, the unit comes with a Mi-Cad 
rechargeable battery pack that can plug Into any AC outlet. No need for special 
recharging adapters. Calculator overall is just 2 * 3 Vt x V T with plenty ol room 
for most fingers. Another Edmund flf&t with advanced technology. $€A AE 

STOCK NO. 194 SH .Only IMu IPtl 





GIANT FREE 
CATALOG! 

NEW lllfsKes 

Over 4„5>0Q Uru 
uSuAl If.'irff 3 >nii, 
fpr H □ b bh y i % 1 4 . 

Schools, Industry 

Q J>U£T CHECK 
COUPON! 

EDMUND 
SCIENTIFIC CO. 

300 COSCOFtP BUILD 1140 
Barrifljtm. 14 . I. 06007 

Austria's Wttmt 
ScrtiTH • Optics * HMr Mtrf 

.HELPING ID 



COMPLETE AND MAIL COUPON NOW 



080OT |! 



EDMUND SCIENTIFIC ED. M eidp.. aar-Hiiton, h 

fiend me: 

ELECTRONIC CALCULATORS) 

(No. S9.15HJ j, 



O SEND FREE 
~ 1 11 PADS CATALOG 

□ Charge my BanMmericard 

□ Charge my Milttr OwrEt 

Interbank Nn 

Card Ne 



SeirvJcfl acid han4lir.fi Charge f_ 
Enclosed is 

□ check. STim o iti jmojnl ol t. 



Fapiralion flat* 

3t DAT HDHET BACA GUA«. 

AWtEL, Ten must be sat>s- 
Ned nr return any |. u rt hast 
*n 30 days t*r lull refund 
CttJ, 



Signature 
Marne 



Address. 
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OL V£LQP AMERICA'S IECMWOLOCV FOP OVER JO IffAAS. 



drill. The first boom from the aft gun 
still hung in the air 1 when I Was 
aurpmed to see a sparrow sweep 
across the deck, head for open water, 
then fly parallel to the ship, his small 
wings moving so fast, they were at- 
moat a blur. We were at least 100 
miles off the southern coast. What 
waa a sparrow doing out here! 

A sailor standing nearby noted 
my surprise, '"There's a couple of 
them on board/' he said. "They built 
a nest when we were in port, hut we 
haven't spotted it yet." He looked out 
at the bird, still Rapping wildly to 
keep up with the ship. ''He'll come 
aboard again ns soon as we finish 
firing." 

Like the smooth-running ship with 
all its sophisticated gear h this sailor 
also represented the "new" Navy to 
this landlubber, accustomed to the 
clean-shaven gobs of yesteryear. 
The sailor wore a full beard* I asked 
him about the regulations governing 
beards. 

He stroked a whiskery cheek, 
smiled and said, "Thev must be kept 
neat/* 

His beard was neat enough, 1 de- 
cided, and a distinctive adornment 
for this member of the hand-picked 
crew assigned to putting the Navy's 
newest and most power ful destroyer 
through her first sea runs. * * * 




On Display nr Musa urns and Planatarioms ThtQVQhQut ffte Country 



Celestron Multipurpose Telescopes 




FREE 

COLOR 

CATALOG 



sample ofeservuioiy rn a sutte^o me 
am-nreux's favor iie (or sallying sur- 
face lea lurea dI Mars, She subdiiv-ded 
rings D 1 Saturn I he ever-ciianpinjj 
belt atrwrunf pi Jfiplfsr. ih* 
■■niriCOle firamfftl&ry detail 
ol deeply nebulae, i K n 
cental regions of glob- 
ular trusts ra si up 1o 
5WX. Also rho ulU- 

I'r art. 'fl rrf! jl r| trjfo - 

scape or (elephotol 
I Si is 9 Airng Down: 
S" n I £* jt as*. 
Wl as lbs , $MS) 
Tbs Csfsitren 14 , 
The appeal pi fbia 
prestigious, fully 
eloctnc borne msirymenl i*. gnh.jp ted bv 0 
unique design lhai also makes II Ihe ■rtorild's 
largest pno-m-an-porlabla. Oomdunf and ipad it 
inlo y^u? CO^caCI Car in rive Wlnules' Within 
range of the Celestron 14, pi up Id 
H5PX. ej-e th« deli gale coni rest lave Is 
of me dirfuse snd tjianpranr tabular?, 
line apmlfi ul rerrrpsb QUantas. 

and Iftff quasars iSn? swung 
dOern* is* h 22" K U f> m 
lbs , 53.750) 



The Choice. SSJ-fflSJP 
scope enthusiasts anti ieaeflng col- 
leg tip. universities and science 
Ceniors the world dvar teppfil- 
edljf saKct CflMUon lolnscppes 



Th* Csleilron 3 . A (abtelop 

ntil!.erva[Qry For e a. plot I Jig the 
Moon, planflls, scores or osen 5lar 
elualeri and go^dinur n*bvr*o pi yp 
to 3 MX For cssujI tjtu.ervma or icle 
pholoq'npriv, re9l ihe lOsnuTien: on 
any Hat surface, swing up lbs 
tube and locus Close In 
on lbs whiskers of a 
aguinraF al 1-t* near 
focus Of 20 ft. Or [he 
face of a friend at half 
a mile. The 31k -lb. tubs 
demounlH for hand-held 
Shots at 254 (Size 
jwgng down: 7* x 0* * 

15". Wt 1? Its* , Base 
price includinfl electric 
Star 1 1 acker and buIq- 
mrttJC 5lar tocaler. 5535 .DO) 

Tlw Cel*»trcr a, Etohl rud 
Jncha* of Aperture m-*ke this 



Cycles Iron Pacific J«S colwnbl* » egi35Tl-PM * Torrence, CA 6£ise3 

Worftf 1 ® Lsatffftp Wantrfsc furor at Compwct-PortiDh Tv>b JCdpes 
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Start your own mone y mahinn business ! 



Get in on the PROHTS 

m SMALL ENGINE 

service and repair . .. 

B fNFLATJON- Work pan timer tun time right at home- *ehelp you every step ol the way. 




In jUM .1 ' liCirl (I PIIC. V1HI Vail t*V‘ rtsdl III jdijn 

inif uf the lTjslc*.| itrimine IndvBlrfcri Sr Inwrlm 
, ..iin induMrii where quuM mm urr iuukhi|£ 
frcvni Mfl.lKl 111 M5 INI Jirr knur . , . iirtd thjil'i JU\t 
fur Parlv, cn^ino and utfd hhi 

mnrc tn the prnhlv. H«1U^ Oh: mwihEI eimmr 
iruEnsI r i hav ^niu u m 
qipk'ktl, all ili’UlP 'hnrtajJL 1 
of qiuliln-iJ Small ►umim- 
l l rnfi‘t|'.ii mills ciM ■. 1 hmuKh 1 
nut tin rpwrtry, lAlirn 
sit Smiw. muni vrouill mEinn 
ure in uw Inctuv, if* ciisi m 
a mil 1 rshrnH »>hi i|ii,ililn , (ii 
nii.'pi tiKmiiiiiiwI Mil'll hiuii 
prive* — ** rnudh , 1 * VlT.^IJ 
fur a virii|»k' 1 li m 1 - iif i 1 Ini t 
Ijkrs less fhml all hiMi'. 

46-miHion small engines 
are in service today! 

Thill 'll ngfii — thvrc uic Over furiy milium 
2-i:yJc urui 4-cyultf ■imtill ctignei in ae^foe 
ueiwiv E he t S A dial's ihe nftivial voLim fmm 
Ihe ki^inc Serviti- Wn , imJ nfw engirt?* arc 
hiring htnli nE .1 rule of twie- mill iun ptrr munth! 
W 1 1 h lull v utvnidiK'd null approved Hvkm* 
I mining you run stmn time i he skill .m-J tnewl 
edge In rtljltc 1i.i,p menty (he*? tfAgirtC* 

HumiMU iiv i s ;i(hl l-iJMrk-.Miu ii w ill seek you mil 
ii ntl pay uni fit In 'Mirvittr und tcpjir 1 hf it 
L iwmiumei *. ijlltffs. u%tjm L rs. poivL'r r.Lkfs, jiitr 
dun 1 niL'liirv. tht-wi mimhikuv un-Liins. 

vjkiw iron h tic* Lhc 1i*1 is .ilmiM endless. 




Lea rn At Horn ! Ih Vour Srpsf C T ntl t 



No experience rtecesi&ry. 

\ dim rlnn'l need in lir 1 1 ‘burn mtchunk" nr htur 
prior ripirkiKT. If >«u van ri'jd L hiu run nwMvr 
Ihis prnlilHhlp- imtfe rijihl Jl home. in [tmir *jMre- 
1 1 nit, withmit missiup; j single pas check. I .l-wiuk 
4 re hills illusl ruled — **> drat siiti rain'l gtmrcwig. 

Wc guide you even ilefi 
Of ittc voiy. including Icslcd 
.1 nd proven inscniL'iiniis on 
how in pci Nrsjncss, a hiil 
m churpc. ht* Id pci ties' 
■llI s ctI i sinj!,- where tu pel 

Slip plies 'Whllli'S.llL 1 ' 111] 

the "trick* Of lhc tryde' 
ill I lhc inside f.LVts you 
hwd ruiissurc sucsvss tighl 
I'niffl the shtil 





RUSH COUPON TODAY 

FOB THIS FACT-FILLED 

FREE 

BOOKLET! 

1(1 1 1 Pill w pin quri Hi 

Imp Efl be pjgj U«n Ikhs I 
id i pi&hti&lc Siuirtim* | 

In ri.lllimc butirfii -:l 

•WH ami PtUS ccnipli'lt 

details on am lODljf 

'..NO RISK Trill Otterl 




IMCfttAStfl INCOME 

Cir Avid i.'i'i.ji. i* A* 
vffrrj ryirvH-Jh r rr- 
jiiisrifiif liBiiW I'jUikmci 

Ai/.r rc/ut ir.i siv(i 
iJdifv rrtiiHur. iiji.vI f 
fhtrfvii . flfFifjn 
i 'Mifr.tr 

'WuUhiH Stuck 
f.BT ;: hr 1 1. Cnldemi* 



Vl'Hh ii Uf fimknis 'lusrtl’hy-doinjji’ I tinning 
melhoJ. you pel uclual hiinds-un' esfcTiehev 
with spcvtiiliJCd uhiIs .iii.l equipment ion'll re- 
ll'isc wilh your Iruiniciji. i'la< ri hrnml ncw 
engine -oW rvrifci Jo iff}* 

Send Today for FREE facial 

l-odf rnA tti.ir^nrtj,' hi rJj r d'j'.irfll'.s 1 TilJi rrt/iT IfJ 
I'nut njfj fun* ih'f iijii ifitminx ftu\ jjivc t«n fftr 
t‘r-T4 Jfe'Cdf rn im fi'HS? VrUff JJICrMHi' IJt it 

inn h-prufil. rt n ■ m hut-prut >t In / 1 ruiMJ nfyt hu oh- jf. 

Jusl Nil in and null enupnn fotlitu iur send pnvt- 
mrdl to 1 ‘n t'ihf full infnmiiii mu »nd detail* hi 
return miiil. DO IT TODAY. 1 

B ELS AW INSTITUTE OF 
SMALL ENGINE REPAIR 

»I 7 « Field Blf|. KaivuiC.lv MO Mill 



No obligation ,,, No salesman will call 




BEt SAW INSTITUTE. = 1 H FIELD BLirLDlNG 
KANSAS CITY. MISSOURI 04111 

YES. pmase send me rhe FREE N>oktel Ihal V 
(Jives full delaill, about Slirimg my uwr- business ill 
S-mjii Enqme Repair I uruJe island l?iert is no obligation 
and ihii no Salesman wri oil 
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cm Udiyl 
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HINTS 

FROM READERS 



Homemade handle 



Faced with loosening a hard-to-reach, 
deep-seated nut, I made an L-shaped 
handle for my wrench sockets from a 
5-in. pipe nipple, coupling, elbow and 
2 ; u-in. piece of mild steel rod. I 
threaded the rod with a pipe die to 
fit the elbow, filed the other end 
square to fit the socket and cross- 
pinned the rod to the elbow; A 
spring-loaded steel ball holds the soc- 
ket, It worked great. For a longer 
handle, screw another pipe into the 
coup] i ng . — Wn Iter ft. Burton 




You're on the spot 




To position a straightedge precisely 
when scoring glass, try this stunt: 
Coat the glass at opposite edges with 
a felt-tip pen, scratch a line through 
the dried ink and align the straight- 
edge with the marks. You'll be right 
on the button with the glass cutter. 



Tool pouches from bottles 




Flat-sided plastic bottles cut as 
shown and mounted upside down on 
your workshop wall make dandy tool 
holders. Cut off the bottom first, then 
trim away the front to suit the tool. 
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Write for this free 
booklet on remodeling. 

Even the price is right 



We want you to have this booklet. 

The Homeowner’s Guide to 
Successful Remodeling is not a 
book written just to sell our 
products, It's a book written speci- 
fically to help you. You'll find it to 
be an invaluable tool It will help 
you kam about home remodeling 
so you'll be better able to choose 
quality products for your home 
improvement projects. 

And that will be better for both 
of us. 

Written by an acknowledged expert. 
The Homeowner s Guide to 
Successful Remodeling (with tips 
on roofing and siding) is a 26-page 
booklet prepared by A, M, Watkins* 
Mr. Watkins is an engineer, 
consumer building consultant and 
author of such bestsellers as — The 
Homeowner's Survival Kit , and The 
Complete Book of Home Remodel- 
ing, Improvement and Repair . 

And what Mr. Watkins has 
learned in his 25 years in the busi- 
ness he's capsulized in 26 pages of 
this booklet. Here are some of the 
categories covered : 

I . Should you remodel or move? 

2* How much do improvements 
increase the value of your home? 

5, Eight fundamental tips for effi- 
ciency and economy. 

4. What makes a good plan? 

5. When should an architect be 
used? 

6. H ow to conserve energy and cut 
future energy bills. 

7. A new exterior for your home 
with prefinished wall siding. 

8. How to buy a new roof. 

9. Kitchen and bathroom 
remodeling, 

10. Adding a new room. 

I I . Dealing with home improvement 
contractors. 

12. How to finance home improve- 
ments. 

Everything is covered in down- 
to-earth non-techmca! language 
with the essential goal being to 
improve your home. 




Should you be remodeling or 
moving? 

This is the first question you 
should ask yourself before you start 
tearing down walls or ripping out 
ceilings. As Mr. Watkins explains it, 
your present home may have serious 
"defects that make the kind of 
remodel i ng you r re thi n ki n g of 
unfeasible. Yet in today's housing 
market, remodeling may be a more 
economically sound move than 
moving. 

Beware of overlmprovlng your 
house. 

One of the biggest mistakes you 
can make is putting more money 
into your house than you'll ever get 
out. For example, a 515,000 kitchen 
is really inappropriate for a $30,000 
house. And here's something you 
might not know — a backyard swim- 
ming pool could be the chanciest 
investment of all. But if you're 
t hi nki n g o f pu tt ing i n a i r con di tion- 
ing you're thinking right. Air con- 
ditioning almost always returns 
top-dollar value. 



What are the latest building 
materials? 

If you're thinking about redoing 
the outside of your house in, say, 
quaint cedar shakes or Early 
American "clapboard”, what’s the 
best wood to buy? Well according to 
Mr. Watkins, wood shouldn’t be 
used at all. There are vinyl sidings 
that not only look better than wood, 
but are better. Vinyl siding never 
needs painting. It won't show 
scratches. And termites hate it. 

Where's the best place to get 
the money for remodeling? 

Maybe it's not the bank. Maybe 
you belong to a credit union that 
makes home improvement loans for 
its members. Or maybe you can get 
your loan financed against your 
passbook savings (this is the cheap- 
est of all). 

Or you might refinance your 
mortgage at the same interest rate 
as before and pay the higher current 
rate only on the remodeling money. 
There’a more to remodeling 
than meets the eye* 

Obviously there's a lot to know 
about home remodeling. But we 
have the answers. And they're all in 
our free booklet. Send for it today. 

GAF Corporation, Dept. PM-56 
m West SI Si., Mew York, N.Y. 10020 

□ Please send me your free booklet 
on home remodeling- (TH) 

NAME. 

A DDRE SS_ 

CITY 

STATE ZIP - 

1 would also like additional informa- 
tion on 

□ GAF roofing (TD.TE) 

□ GAF siding (TG, TF) 
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HOW TO FIND THE BEST SPOT FOR YOUR CAR'S CB 

(CantlrruacJ from paqo $0} 



START YOUR OWN 
MONEY-MAKING BUSINESS IN 






PICTURE FRAMING 



Cash in on ins Huge demand far custom Inming 
. ,.an imfuilty wti»n men aiuf women are earning 
$19 to SIS an tigur, , ,-and tna|'l just Tor la dor. 

As a qualilred custom iramer. treople will Seek you 
Out and pay you well to frame valued paietinps. prints, 
^htjios, cemKales, diplomas, ncodlcwor* . . .the list 
is nearly endless. 

HO EXPERIENCE NEEDED, With Msaw s. 
fully accrediied training, you can master this lush- 
prof it trail right at home in your spare time 

tasy to understand fEsstms are Fully illustrated - 
so dear you can i go wrong, you receive all ihe spec ai 
tools and equipment needed -yours to keep' We guide 
you every step of the way with tested and proven in- 
formation on how lo get business, whal to charge, how 
to get Iree advertising, where to get wholesale supples 
...all the "treks ol the trade", .all ttiE inside l&tls 
yOv need to assure success right trom the start 1 

SEND FOR FREE FACTS- Just rill In and 
mall coupon below for Free inlonuetlon end details by 
First Class mad. Ho Obligation. 

No sa lesman will ever call l <T~ ' 

GELSJM INSTITUTE i ft - 
wri FIELD building 
KANSAS CITY. MU. Mill - 

"gSsiw InstItute 

«PB FIELD BUILDING 
KANSAS CRY, MO Mill 
□ YES, Send me the FREE booklet that gjvt& lull details 
j about starling my own business i*i Custom Piclure 
Framing. I underhand there is no obligation and no 
salesman will call 

NAME 

A&OFtE&S 

CITY _ 

STATE 




ZIP 
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ft 
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YOUR OWN WATERWELL 



With (hr* lw|Kii«d outfit you c*n drill your 
uwn walftr well it | «»t *1 *bnu 1 12C p»r 
fool’ Also, this unit ctn In aporatfid hprl- 
jfl'itilli ta dull fretTlowitii sprint in Ti ill - 
tidvi. A b<f. fact- PM ltd pitHipj *nd jS-jufip 
b«*k '"Hifwi To Drill Yuur Own Wlter W»ll" it 
Just Sl.no FPD. tJt*fund*bls| ' WRITE TODAY 1 ' 
DEEPRQCK MFG. CO. 

Lifiriit* pi*y.. ‘D-vpt. PH -SI, fiftFIki. Alft, 3MD1 




TtWIMTil 



TJi* 111 i r Il'ms ciir- dlocLu 
br iilacise iln-m In vrif* *nJi 
ihi? inilrr. A "ircod" dswir will 
ruiiclIiLir ruifcf-n( Lni our rttnw' 
[Ida unlr, imi tiUjft eirri-irit 
frnni ji.l-j inf la 5lif uppPtlCS 
dLnrcLina. 

Elictncil ClicUit T (til' 



ftrily 






BURNWOftTH 
TESTER CO. 

81 S Pafbihw Aw,, EL CERRITO, CALIF- 1*530 



A BUSINESS OF YOUR OWN 

PAIR HYDRAULIC JACKSn 

Earn while you I earn ad twme, M hens s>T 
lacks in gas Vadims, trucking firnts, etc, 
neeU servicing We shew you HOW. Sl»rt 
spar? tirr-e fcri your basement or garage. 

Big opportunity lor mpchanics. 

Wrill Hit Intent Bn. FM-S and Ini bOnWs Ultr 

HYDRAULIC l&m REPAIR MAN Ml CD.. INC 

■_P O. idK X * ITATIH IILANO. H. T. 101 M . 




Make Rubber Stamps for BIG PAY 



NfifrdmQTv BbMMrf Eft-rn * «-HB 

a Srr fe , »jMirc timc r ae feiim* rn-sk- 
lilll mtbc-rilBfnpfe ofltaiifc fie- 
Earfe# Lmlf vid^Al i, Hundred! of 
Iiui.ili i-]Ih of praptcEi— *¥» 
eTTwh*r*, Right In yonitrwii pum- 
muBiiljr. Turn out aped ■ I lUmhp fpf 
n*m«, tddfme*-. IwtiHt, prkr#. eIe., 
|h rr.iflyCt* with tlibli 'tpp W* 

SuFFi-lh r*vn[hlR| n»wf Aji'o /navi tff-H. *4 
ri» ihftP IhaIi nl«i Writ* Ear Ir+m Ipiphp, 

N* ■hl#HJT.B.n V|ll Oftl|. 

ButiHf Sii-p Dir., UtS iwvlt, Or? i. Otilcw «i !4 
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build your own roof-mountetl connole 
fas the owner of the van pictured on 
pstfe 89 did > , you can buy ready- 
made mounts. But be sure the mike 
cord doesn’t dangle in the driver’s 
line of sight or .jiggle distractingly in 
the corner of hi» eye. And since a 
sharp-cornered radio can be a haz- 
ard in a crash, make sure it’s above 
head level and that everyone's well 
belted in. 

Another roof-mount technique is 

to han£ the set from a van's roof 
right behind the front seats. This 
makes the controls more accessible to 
the driver than hanging it from the 
back of hia aeat, but still means that 
he’ll have to tune by touch — or turn 
away from the road to find his chan- 
nel. And with controls facing for- 
ward, the rear passengers have no 
access to them. 

Dashboard mounting best 

The dashboard is the best and 
most common mounting point. Here, 
the radio can he visible and accessible 
to both driver and front-seat passen- 
ger, there Is easy access to 12-volt 
power and the connections can be in- 
conspicuous, 

A few CB sets, mostly combina- 
tions that include commercial broad- 
cast radio and or tape, fit in the dash, 
like factory-installed car radios. The 
location is convenient, and an in-dash 
set is hard to steal; but it's hardest 
to install, too. 

Atop the dash is where the tuning 
dial is easiest to read and the controls 
are often nearest at hand. But a ra- 
dio here can also block the driver's 
view ahead, or cause head injuries in 
an accident. And holes that are cut 
into the top of its dashboard may re- 
duce a car's resale value, Also, since 
the speakers are located at the bot- 
tom of most CB-set cabinets, an on- 
dash mounting may muffle the sound 
somewhat. 

So moat sets are slung beneath the 
da*h, using the brackets that come 
with them. For increased rip-off pro- 
tection, you can substitute a locking 
bracket I make Hure the lock in befly 
and the bracket’s mountings strong 
and solid) or a slip-on bracket that 
lets you remove the set without hav- 
ing to undo all its connections indi- 
vidually. 

How lo hang ft 

If, for some reason, there's no 
room beneath the dash, you can bolt 
your set to the top of the tunnel 
hump. L’se a bracket that- positions 
the set as high as possible for easier 
control acccess and to keep the car- 
peting from muffling the speaker. 



Whatever bracket you use, and 
wherever you place it, it’s a perfect 
template for locating and drilling 
your mounting holes. Hold it in its 
planned location and mark at least 
two holes for drilling. ( You may find 
at least one existing hole that you 
can use. } Then use sheet-metal screws 
to fasten the bracket tightly to the 
bottom of the dash. 

Connect your set’s power line to a 
handy 12- volt source (see page 90 for 
tips) and snake the coaxial cable 
lead-in from the antenna to the radio 
or vice versa, depending on which end 
of the wire has the thinner plug 
( Ho iv to add the right cars to yonr 
tr heels, page 86, March '76 1, If your 
antenna is trunk- mounted, or at- 
tached to your car’ a rear bumper, the 
cable can be fed through the trunk, 
beneath the rear seat, under carpet- 
ing, beneath the sill plate in the door 
opening, and back of a front kick 
panel to the area behind the dash- 
board near the radio (page 122, Sep- 
tember '73 h 

Antennas mounted in the front 
cowl or fender have shorter cables 
that can be passed through the fire- 
wall directly into the dash area. 

Make sure the plug at the radio 
end of the antenna cable matches the 
radio's antenna socket. If not, you 
can cut off the old plug (as close to 
the cable’s end as possible j and mount 
a new one; but since coax connectors 
are no fun to install, you may prefer 
to buy a ready-made cable with con- 
nectors attached if your antenna’s 
cable is removable. 

When all connections have been 
made, and the bracket mounted, 
you’re ready for the last two steps. 
Stick on your radio the FCC-required 
Transmitter Identification Card 
(FCC form 452-C, usually supplied 
with your radio) with your name, ad- 
dress and call sign. 

You may also wish to engrave your 
driver's license number and state in- 
side the cabinet, to help you recover 
your set should it be stolen, (Social 
Security numbers aren’t as good, 
since federal privacy laws make them 
harder to trace.) 

The other necessary step is to 
mount the microphone hanger. Most 
radios are supplied with hangers that, 
are designed to be screwed to the 
dash or the radio's bracket (which 
may have pre tapped holes* to hold 
it in place). 

Dealers also sell adhesive-mount 
and magnetic- mount hangers. Mag- 
netic holders permit moving the mi- 
crophone around for convenience, but 
may pop off if the car jerks or is 
bumped. * * * 







Supertrees: 
More wood 
for an energy- 
hungry world 

Forestry researchers are racing 
the clock to protect and increase 
our only renewable natural resource 
— and are coming up with some 
surprising discoveries about trees. 



by Andrew H. Malcolm 




Dramatic evidence 
of what careful 
forest dove lo prnsnt 
can do: Above, two 
tree slices were 
taken Irom trees 
** both 27 years old. 

Slice at left, 
from Iree grown 
under controlled 
conditions, is over 
12 inches across. 
Slice at right, 
from naturally 
L grown tree, is only 
5% Inches across. 
At right are two 
seedlings, both 
one year old. 
Natural one (left) 
is 4 inches tail; 
"pampered" one 
(right) is nearly 
10 inches tail. 
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Meticulous care is key to cultivation of superlrees. Here a 
Georgia-Pacific forester covers sech individual blossom of a 
Sou thorn pine with plastic bag to prevent fertilization by 
inferior pollen. Later, blossoms will be band-.erlilized with 
superior pollen using a hypodermic syringe to pierce (he 
protective bags. Such elaborate lechiques help to preserve 
purity of forest growth, resulling in bigger, better trees. 



S cientists with computers, foresters in hard hats* 
chemists in white coats and lumberjacks with giant 
machines are quietly bringing about a major scientific 
and technological revolution in our nation's woodlands, 
those vast, green areas that slowly produce mail’s only 
renewable natural resource — wood. 

Most dramatically, the^e developments include chemi- 
cal ex | scrim cuts leading to the growth of living trees 
in test tubes. These trees, produced w ithout seeds, would 
carry the finest genetic characteristics of their single 
parents and Would be ready for harvest decade* sooner 
and inches larger than today's trees. 

Other trees are being crossbred to produce hybrid 
strains of timber that mature faster, grow straighter 
and taller, reject harmful bugs, prune themselves over 
the years and make strong lumber for construction work- 
ers and do-it-yourselfers alike. 

4 Supe trees’ — a new word 

Already a new word has entered our language — 
“supertree" — a tree cultivated under controlled condi- 
tions so greatly superior to its naturally grown cousin 
that it can produce up to five times more timber in the 
same period. Using such techniques as artificial fertiliza- 
tion, grafting and periodic forest thinning, tree re- 
searchers can increase the yield from our woodlands to 
an extent never before dreamed possib'e. hi these days 
of declining energy sources, this is of critical signifi- 
cance since the list of potential use* of wood products 
in new fuels and materials is almost limitless. The day 
may come when wood is as important as — or more im- 
portant than— -oil and gas. 

To produce this revolution requires awes ping changes 
in forest technology, Giant Paul Bunyanesque machines 

(A, 'ease turn ip pngn $40} 

1978 ™ 




Fertilizing by air speeds process of promoting good forest 
growth, is one ol latest techniques in advanced tree culture. 

At top, a chopper leaves a swirling white trail as it spreads 
growth -giving nutrient over young (crest al traetop level. 

Lowe r ph oto shows I a rge sp re ade r ho p pe r si ung h a I ow he I i copter 
that holds and releases 3500 pounds of ierl flitter per load. 
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now roam the woods, shipping: off 40-foot trees at ground 
level and passing them through portable pul pars in nine 
seconds. Xmv they are even studying the harvesting of 
roots, allowed to rot and go to waste in the past. Sawmill 
operators use computerised TV screens to diagram the 
moat efficient cuts for radically thinner saw blades that 
save cutting waste. Helicopter pilots, some of them Viet- 
nam veterans, fly a different kind of mission now, me- 
thodically spreading fertilised free seeds from the air, 
artificially colored to fool hungry birds. 

The growing need for wood 

Vast forests, some of them larger than many entire 
states, are being systematically fertilized, thinned and 
cultivated as carefully as food farms. The results mean 
that wood and its products will play an increasingly vital 
— perhaps radically different — role in our lives, espe- 
cially as the world's limited supply of other natural re- 
sources dwindles. 

Already, we live inside wood — SO percent of America's 
homes are built with it. We breathe trees" major waste 
product, oxygen. We eat some wood products, including 
artificial vanilla. We wear wood products in rayon and 
facial makeup. We blast with wood products in dynamite, 

tdft 



We live on wood derivatives in blood p'asma. We take 
pictures with wood products in film. We make electricity 
by burning leftover wood. And we transmit that power 
through cables made in part of wood products. 

Jn France one inventor has built — and routinely drives 
— a car fueled by wood fibers in alcohol. Methanol, a 
synthetic fuel that helped power Nazi and Japanese 
fighting machines during the gasoline-short days toward 
the end of World War II, could be a vital answer to the 
coming petroleum crunch. More commonly known as 
wood alcohol, it can be produced from wood, wood waste 
products, even trash, and used as fuel hi any of the 
three major energy-consumption areas of transportation, 
space heating and electrical power. With only minor 
carburetor adjustments, it can be burned in conventional 
car engines instead of gasoline. It can replace diesel fuel 
in electric generating plants. And for use in oil-fired 
home furnaces, all that’s needed is to replace the burner 
nozzle. 

King of tiie wood world 

The giant plastics industry, now dependent on costly, 
dwindling petroleum, could also be revolutionized by 
wood, Since wood and petroleum products have similar 
chemical formulas, scientists say the potential exists for 
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Twin photos taken bom exactly the same point show how fast 
old timberlands car be reclaimed under modem re hath Mali on 
programs. Upper view: A barren, burned-out section of Oregon 
forest area before Georgia-Pacific began replanting it with 
Douglas fir in 195S to 1950, Lower view Lush growlh as it 
looks today with some trees ready for harvesting in 15 years. 
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Them s plenty o* power pac ked in this beauti- 
ful receiver Muscle your receiver needs leu 
more thinn just sound volume Power produces 
oca* distortion -free sound And it gives il la you 
even at low volume 

The La layette in -3500 has a wetl-deveiopnri 
"7 walls per channel mini mum HMS Bo' 1 ’ 
channels driven ai 6 ohms from 2Cb2O.G0Q 
Hz with no more than 0.5*0 total harmonic 
distortion 

The top oi the Lalayelte line |he LR-3500 
AM FM stereo FM receiver has alt l>ie features 



you've com e i o e *peci a s the I r apping 5 o' powe r 
1 1 has si ale- of- the art electronics comolele 
nower cont'ols lo personalize l he sound Ane 
many iroitvemence tealures like dual lape 
men (cks "ind FM mult* 

Power IS yours with I he L. ol ; 1 yel l LR-3500 
It sS399 95 a! your LafayeTle dealers Tier erne 
dealers coasr to coast Or shoo imm our Iree 
catalog 

The Lalayett# LR-3500 oan> make your 
dreams lor power come rrue 
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E^curcr- cn v Speaking 
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POWER IN DRESS ATTIRE. 



One of the most important tools youl! ever buy. 



MASTER SHOP GUIDE lays out the basics of carpentry, All about lumber paneling, 
plywood* hardwood, finishing, nails, screws, abrasives, shop math, st^ir construction, 
remodeling measurements, drills, wall fasteners pin# a built-in ruler, protractor, 45 c triangle 
and cam pass. Yqw'J/ use it on e very job you tackle. 



I I aster Simp Guide doesn't stop at carpentry, h presents the basic facts and figures of 
plumbing* pipe fitting, concrete, gypsum, electrical work and masonry, it's the fundamental 
workshop reference tool. 

Twelve hang-up, stand-up boards. Twenty- four surfaces c.if laminated-to-Jost* wipe-cleati 
plastic, 56 charts. 





Get your set now! 
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Mske chnki ijavahlc Id Popular M^chj.n.ift 

PM MAST^S^S^pUlM^e~^,^7TblA,^^~k"N,Y"iDOl3 
Please send me— «-het(&) of Popular Mechanics MASTER SHOP GUIDE, 
I enclose my check or tsioney order for -i- MV for postage and hem dime 
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C*ly Slalr 
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OIAD-Size 




Whiz through lough jobs with this big power- 
ful tract-nr Mow 3 acres an hour, olow till, 
bulldoze, remove snow, utt las< with £1 b'fj 
a Mach mo mis M h.p f^orc work,- power with 
a 1 1 -g ear d ri ve ( no fluid po we r loss i . 5 ui om otive 
clutch transmission anrl ^rflerenhal Send 
coupon lor tree catalog pricer- 
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fCOXOMV 

Mm TRACTOR 

I QOS k -5 Anoka A venue, 
Wiukfeha, Wisconsin 5 21 BG 



COUNTERFEIT GUNS 

FULL ttZE-fflECBttN IQQLED METAL MODELS 

ML.,igm qgility BTfir wlpn -r,«ch r.nj clirilci. Hii»f '(nil 

■ ml l»l I,)., ink *uni WII IpL'i ('Hill. Fi-^nlU >(i — C aN*HST 

■ C FlPtLO hlu<ri pmt llfcr 6 *rcrpt* jr^gr 

nflif*. *(>t FHEC 24 upfi tS lOr ttlMC 

U#4» «1 tw*r 30 dUH. hpnfl l,h|r.riu ■(, — OELWEPEa FULL* 
IHINlT 



MfEUILES. 

SWE 5IZT WD HOQtt 
AS TW CUHtmiALi 



JS7 POL ICE 

Warld-wirlii choci o> dalaclrv-M, u-ndcr- 
tmr ■{fa-ill. pc-hr-i jR-rf-Dut -C|rihmJar 
fefrfHfl. irthtf i-H-t*nb£44 

kIH only (29.95 
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REPLICA MOOftS, IftlC, ■■ ' 

Ai-undm, Vii*lnl» 711 ] * 
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TYPEWRITER REPAIR: 
YOUR KEY TO CASK! 

pm Mpi rppiir phihump ih h^iprp 

lipip’ r '' blsklm-FI iiK-n h "t ’ Tslth. ,. 
pf ns kl |NM 1’»'1 irahn|s —nnp, 

iPP Ihp liifl Ipp lrivp-i 30 F*f mh#-i rt-4 
tA *ii ■’♦f.j nn*i. .U'p»I »di4i rnii>“ 

npcpirhinitg rr: r nr mumpfi. L,^| ■ f (FEE 

K- '■ ir r Jp« '-T) P(.l K -.,:-j-Tifn 
TtAtWFlfE* i BUHNISS. NUCMIHr H'E FAIP 1 C MOOT.. ' 

B~. ori»<w*. PvK« femlv S;i • • :• 1-n* fllh *» ' t-fi'-A 




• Slop* S^IHAht 

• Protects m*til 

• Loosens ratted parte 

• Frees sticky mechanisms 

A-nrn-iDl lu&ncMin ni rf 

cl«n* Ip pruhecl itipEbI 

TRY A FREE SAMPLE 

Sand 25c let cover handling to: 

WD-Afl, tOBI tudahy Place, &an Diego. CA 521 ID 
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A forest In the making, (his i£ part of Georgia-Pacific's rj-miHion-soedl ng green- 
house in Oregon The healthy, hardy ’ supersoedlrngs" are grown In Styrgfgani blocks (o 
prevent soil con tam* nation, wifi be ready for tore-si planting ar (he ftge of si!< months. 
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the mass; production of ptustjc^ from 
wood, which could eliminate the need 
for oil. 

With more than 7iV3 million acres 
of forest land*, about a third of 
which are set aside as parks and wil- 
derness areas, the L'nited States is. 
in effect, the Saudi Arabia of the 
wood world. Its green riches are so 
abundant, in fact, that the United 
States ha* enough trees to cover ev- 
ery' inch of Italy. France, Spain, Ja- 
pan. Jordan, Portugal, Belgium, the 
Netherlands. Denmark, Great Brit- 
ain. both Germany s. Austria, Israel 
and Algeria — with a considerable 
amount left over. 

Plundered in the past 

In the past these woodlands were 
often thoughtlessly plundered by 
pro fit- minded wood companies and 
careless free-lance operators who 
gave our language such colorful ex- 
pressions as "'cut and rim" and "skid- 
road/' later corrupted to ^skid row/' 
But now a number of factors, includ- 
ing rising land and lumber prices and 
longer- range planning, have com- 
bined to focus attention on improving 
atid maximizing land and timber use. 
“Nature does a first-class job of 
growing trees,” says W,P. Hagen- 
stein of Portland. Oregon's Indus- 
trial Forestry Assn., ‘'but she's aw- 
fully wasteful and time-consuming. 
And with an earthful of people we 
have to do better. " 

And an latter-day lumber pioneers 
like Hagenstein are creating large 
tree farms to promote replanting. 



They are engaged in costly experi- 
ments to develop hybrid tree seeds. 
And, most recently, they have began 
the delicate “genetic improvement" 
of trees. It is an intricate process 
already underway with other vegeta- 
tion such as sugarcane, soybeans, 
barley, carrots, high-yield rice arid 
other growths that mature in months. 
But trees take years. 

The goal is to develop the perfect 
commercial tree-- tall, strong, fast- 
growing, insect and disease- resistant, 
free of many knotholes and able to 
live w'ell over a wide area. To accom- 
plish this, scientists are exploring 
“test tube trees/’ A number of ro- 
se arch projects are underway across 
the country. But basically, laboratory 
technicians are trying to grow supe- 
rior trees without the time-consum- 
ing and uncertain natural sequence 
involving seeds and pollination, 

Search for the perfect free 

The procedure is based on a bio- 
logical theory that every living cell 
has locked within itself the genetic 
instructions and potential to regen- 
erate the entire larger organism of 
which it is a part. The trick is to 
provide the right environment for 
the cell — a combination of heat^ Light, 
humidity, nourishment and other 
possibly as yet unknown factors. Once 
the right natural "key" han been 
found to unfnrk that cell, the orga- 
nism's messenger molecules, such as 
hormnnos. will order the regenera- 
tion not only of similar rolls but of 
fPtoasB (urn ro pap* 244i 
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Skyhook for heavyweights 




Helicopters are great for sky-lifting trans- 
mission lowers lo inaccessible moon- 
tains. or elevating aircondrtioning units 
and TV am annas to the lops of skyscrap- 
er;* But When l\ comes to hoisting 62-tqn 
tanks and similar heavy military or com- 
mercial equipment skyward, even the best 
of them lack power for the joD. To solve 
this problem, a unique concept was pro- 
prosed by Frank Piaseck: of Piasecki Air- 
craft Coro, and like Goodyear Aerospace 
Corp. The companies have now |g:ned 
forces lo develop a no [hey call a "Hell- 
Stel " li Involves a blimp with an intricate 
undercarriage in which four helicopters 
are attached The structural weight of the 
helicopters would be offset by the Sighter- 
than-air blimp so that all of their thrust 
could be put to use l fting and moving 
payloads beyond the capacity of any 
present highway, rail or airborne equip- 
ment. The blimp, filled with 3 million cu. 
ft. of helium, would be hitched to four 
Sikorsky CH-54B military choppers, and 
would cost SIS million without the heli- 
copters. Ori companies, heavy-equipment 
manufacturers and construction firms also 
are ini e rested in the gadget. 
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antifung^* 



Powder 



antifijfiga f 



athlete* 









f "you hav& alh fete’ stoat you' re ' 
probably not using Desenexr 
Desenex would have helped get 
rid of it fast. 

And Desenea used everyday 
will help keep athlete's foot away. 

Trusted Desenex.The oint- 
ment. spray and powder all con- 
tain the most widely used 
athlete's foot fungus killer 
So if you have athlete's foot , it’s 
your fault, not ours, 
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Two more 
ways to be 
a hero 
invourown 



n 



ome! 




Fix a broken 
window 



Reach for DAP '33 * Glazing Compound 

to replace cracked Or broken window 
glass, it's the nation's biggest seller 
Sets new panes in wood or nn era I sash 
with Sm airtight, watertight seat. Takes 
paint. Outlasts ordinary putty by years. 
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Reduce your 
heating costs 



DAP Duty I- Fieic Caulk 

seals around doors, 
windows r fills siding joints 
where heat escapes. 

Helps save energy, cuts 
heating bills, Butyl-Hex 
takes tough sealing prob- 
lems in stride — lasts 5 
times as long as 
ordinary caulks. 



01AP 

The name people know 
best in home fix-up 

PAP Inc., General Offices: -Dayton. Ohio 45401 
Subsidiary of Plough, Inc, 
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dissimilar cells to form wood, bark, 
leaves, roots and so forth. 

Thus* once the technique* are fully 
mastered, scientists will be able to 
take cells from a fine tree specimen 
and produce under controlled condi- 
tions virtually any number of off- 
spring genetically identical to the 
lone parent, all in a matter of days. 
The tiny trees, wired like hospital 
patients to measure their vital signs, 
grow in glass domes under special 
lights while scientists in smocks 
hover overhead like consulting physi- 
cians. 




Grafting speeds free growth by attaching 
mature, saed-p reducing tree lips to young, 
healthy tree bottoms. First step rs to 
slit bottom stem to receive graft (above). 

Presently, once a superior tree is 
found, foresters must wait years be- 
fore the plant matures and produces 
enough seeds to get a sufficient num- 
ber of offspring for planting. Even 
then, the seeds, formed by pollination 
from another possibly inferior tree, 
would not all contain the same de- 
sirable characteristics. 

The race to catch up 

"It doesn't take much imagination 
to picture the dramatic changes in 
production and physical appearance 
of trees in the years to come," says 
Dr. Doyle Daves, chemistry depart- 
ment chairman at the Oregon Gradu- 
ate Center. "In terms of domestica- 
tion for timber, trees are at the stage 
that corn, wheat or rice were 10,000 
years ago," 

Such technology, well underway al- 
ready, eventually will permit mas«- 
jn rod tint ion of superior trees, which 




To complete graft, tree tip is inserted 
in split bottom stem and temporarily tied 
on until two grow togaiher. Result: Baby 
tree becomes an almost instant grownup. 



Fhnios June? Malcolm 




Wired to a computer, this tree In a Weyer- 
haeuser test plot tells scien lists how 
last tt grows. Bands around trunk detect 
tiniest amount of growth every half hour. 

when grown under progressive for- 
estry methods like thinning and fer- 
tilizing', wil] produce more and better 
wood in perhaps 20 percent less time. 
This means an extra tree harvest 
every five forest generations — a sub- 
stantia] saving in a nation increas- 
ingly sensing the pinch of limited 
space for development. 

Foresters also seek the same goal 
through new tree-breeding programs. 
Here, the cone- producing tops of 50- 





Housed In plastic cylinder, an infant Douglas fir seedling is tested for its phoiosyn- 
the tic efficency at a Weyerhaeuser research lab. If it passes with high marks, seeds 
from its parents will be cultivated to genetically improve next generation of trees. 



year-old, well-formed Douglas firs Eire 
grafted onto the vibrant bottoms of 
two-yea r-old trees. Using computers 
to monitor each growth's life history, 
researchers cover the cones of each 
tree with small plastic bags to permit 
c.o lit rolled pollination. Hypo dermic 
needles are stuck through the bags to 
fertilize the cones with the pollen 
from trees with other desirable quali- 
ties* Hopefully, the seeds will carry 
forth the best genetic traits of its 
parents, without contamination from 
u n d esi rah lc pollinati n n. 

Growing greenhouse trees 

These fertilized seeds are meticu- 
lously planted by machines in sterile 
granite chips (to prevent fungi and 
rot ' in holes drilled in white Styro- 
foam blocks. The blocks rest on tables 
in giant greenhouses where fans auto- 
matically draw in fresh air and ther- 
mometers monitor heat levels. Ceding 
sprinklers douse the blocks regularly 
with fertilized water. 

Within days, millions of tiny, green 
shoots spring from the holes. Such 
infants in four decades will each pro- 
duce enough lumber to build half a 
house. However, most will first spend 
six months to several years in the 
greenhouse, gradually being tough- 
ened for their lives in the wild world 
where they will be planted by a new 
gun that digs a hole, deposits the 
treelet and tamps down the dirt, 

But scientists seeking their ''new 
improved brand" of tree have already 
got a good product in hand. For eons 
nature he a developed some impressive 
methods of her own to improve and 
perpetUEite her trees. For example. 



the redwood, the dinosaur of the tree 
world, will live to become a picnic ta- 
ble or whatever, in part because its 
fibrous bark resists all but the most 
severe fires. When one redwood is cut 
down, its roots will sprout half a 
dozen new trees. 

Trees defend themselves 

Somehow, healthy trees thinned out 
by forest fires are instructed to over- 
produce seeds temporarily until the 
bare areas arc filled in. Some seeds, in 
fact, won't even sprout until exposed 
to intense heat such as that of a for- 
est fire— to insure new growth. 

As a defense mechanism, when an 
insect penetrates the bark of some 
species, it touches off an alarm sys- 
tem that sends pitch rushing to the 
puncture. The pitch drowns the in- 
truder and covers the wound like a 
natural bandage until it can heal. 

One of the more interesting and 
aggressive tree species is the Doug- 
las fir (named for David Douglas, a 
British botanist i. If the top is blown 
oft a healthy Douglas fir, the highest 
branches will turn upward and com- 
pete to become the new top until the 
strongest branch win*. 

To refresh itself — and incidentally 
add to the forest floor's soil — every 
seven years the Doug I els fir replaces 
half its needles, which have evolved 
to shed the heavy mountain snows 
that can snap other trees. 

But nature's genius and man's ge- 
nius {some would call it meddling} 
can clash at times. To prevent cross- 
breeding, some tree species make the 
receptivity of their female parts not 
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"WORLD’S FINEST" 

Auto Palish and Glaze 

Ordered regulaTly by U,5. 

Air Force Bases. Toyota 
Motors i 1 n Japan), -Shot! Oil 
(in Singapore), etc. Ttie 
contents ol one quart, pp- 
0 1 led each six months, 
could give your ear bril- 
liance and protection up to 
36 months. GUARANTEED’ 

Send S7.5D par quart plus 
$ 1.00 postage, 

NOB P-VISC OUNT CORP. 
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they will not coincide with the 
male readineaa of other species. 

Nature's traps 

And nature has laid some potential- 
ly disastrous traps for human scien- 
tists seeking to manipulate the genet- 
ics of trees, For instance, what 
happens if the new hybrids carry 
within themselves af>me as yet un- 
known genetic weakness, a form of 
biological time bomb which in. say, 
two decades would see vast forests 
fall victim to disease or insects with 
potentially catastrophic economic re- 
percussions? 

When a similar problem struck hy- 
j brid corn crops in lt>7 1, the exotic 
fungus cut harvests so drastically the 
bushel price jumped from $1.00 ten 
$1.40. A bligbt-re,s is tant strain of 
corn was developed months later, 
Such countermeasures for trees 
would take years. 

Hut foresters and lumberjacks are 
not just creating a revolution for fu- 
, hire wood Ian da. Even those trees har- 
vested today are put tit fuller use 
more efficiently than in the past. "We 
use everything from a tree except t^ e 
wind in the boughs." said one fore- 
man. 

Starting 'natural wars 1 

Researchers are investigating bio- 
logical controls to determine wtnch 
harmless Insects and bacteria are tin: 
natural enemies of harmful insect* 
and bacteria, Their hope ia to set olf 
''natural wars” to decimate the impu- 
tations of insects that, according to 
some estimates, destroy much more 
timber than does fire. 

Sawmill* now can — and do— take ;i 
log four-fifth* rotten ami turn it into 
Home usable lumber. New equipment 
enables plywood manufacture ns to 
utilize smaller logs, previously dis- 
carded. This also conserves larger 
logs for other uses. 

Wasting nothing 

Rotten wood, bark, sawdust and 
other natural refuse are then burned 
to provide the plant's he fit grid power 
(sometimes for neighboring commu- 
nities us well), while some waste is 
pressed into fireplace logs. And at 
least one company Eh experimenting 
with a new device that digs up tree 
stumps, previously left to decay, and 
turns their fibeis into usable wood 
pulp for paper. 

As one forestry expert put it: 
'"There sire an incredible number of 
new things happening to a tree be- 
tween the moment it is conceived and 
the moment somebody blows his nose 
on it.” * * * 
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Now! Exclusive 



Lets you adjust 
tension control 
to speed results! 

Greet tor any age! 



Introducing IKE. BERGER— 

Olympic Champion. and truly enl 
of the world's oulstandmj athletes ■ 

• Olympic Gold me dal winner ILLS. Kim) 

• world Champion nurte times) 

• Pan American Games Champion i twice) 

• National Champ ion i twelve times) 

• Under taled in com petition again* | soviet Union 
(six lours behind the Iron Curtain) 

• First man in the world to press double body weight 

•Herd 2J world record) 

• Received athletic awards from a U.5, President 
the Shah of Iran 

• Elected lo (he Hall oi Fame. 

+ 2Q years eipe Hence in physical filnesi. 



Ike Berger explains 



What is Syncmetrics? 



“I'M OVER 50. YET IN JUST 
7 DAYS SPEED SHAPER “ 
‘BURNED’ OFF THE FAT 
AND FLAB I’VE LIVED WITH 
FOR THIRTY YEARS." 



'I'm over SO and I thought my fat god flab 
was with mo for Ills . . . SYNOMETR ICS 
'burned " it off in only 7 days, In fact re- 
sults came no feel | had lo cut my daily 
7 minute workout lo $ minutes to slow down 
the slimmmo process. It's the- most amazing 
method I've ever toed... and I've iriod just 
about every gidgot arid gimmick I've seen 
m magazines and TV." 

HV HARRIS, Hew York, N.Y\ 



You already kmjw about (he Isotonic and Iso- 
metric principle of body dynamics. Millions of 
people use one or the cl her In their dally exer- 
cises. I used BOTH melhods in my daily Olym- 
pic l raining lor years in different separate exer- 
cises. One day E accidentally discovered that 
if I used BOTH methods together In one alnglt 
exerelee, I automatically speeded up the re- 
sults tremendously and I reduced my daily 
exercise hour down to only 7 short minutes. 

The Science of SYNOMETR ICS 

I later learned Ihe scientific reason for this 
amazing res u 1 1, It’s called SYNERGISM- mean- 
ing (hat when you combine I wo methods the 
result is greater than (he both of Ihem sepa- 
rately. I now called my new discovery SYNQ- 
METRiCS and developed a special exercise 
unit I call Ihe SPEED SHAPER. And that's just 
what it is.., a speed method to give you re- 
sells in minutes, NOT hours I Ndw , . . build your- 
self a "tontoslic looking body" with the in- 
credible SYNOMETR ICS -the invention lhal 
works on the exciting new scientific concept Of 
ISOTONIC + ISOMETRIC, 

What Is The SPEED SHAPER? 

An ingeniously designed amazingly compact 
slimming and shaping discovery that has no 
ropes dr pulleys. 

• Coflfsrrts no motet, springs, gears or other 
dangerous or exhausting parts or compli- 
cated apparatus. 



• It is ACOT worn around your worst but its 
powerful effect can be selectively applied to 
ail problem areas: stomaofr, waist', uheef, 
arms and tegs, safely* easily and FAST 

• it is so amazingly compact that It slips easily 
into your pocaer to be with you whenever 
needed. Weighs 5 ounces, 

IRON CLAD MONEY BACK 
GUARANTEE 

In Just a tow days you mM*t actually begin to 
see measurable, real results... or your money 
track promptly and without any question, 

•Mu ditr AHttd If doMy calorie Irtink* dm nor odd n> 
ydur brviVir body w*;ghr. 



Sent Today tor Speed Shaper Kit. only S9.B5 

WONDER SLIM. INC. tHpL FM-I7B 
509 Flllh AM., Ntw Yarfc, N.Y. 10017 
It I ha SYNC METRIC Unit can raatly tlart 
■tnq m* up In friil dayi, and I m*an ALL 
'ilomich, wait!, clutl, armi and liflv), 
■p II and iiu It , . , oth*n»li*„ I will 
lull Pflund. Fluth SYMOHEtalC ro mi. 
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I andoM 19.95 (pLui 51.00 po-tlaqt a hdlfl.). 
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Sin fl.oar Ordnr 2 and aand $11.90, 



NOW, ., an Olympic Champion introduces the SPEED SHAPER 
based on his amazing SYNOMETRICS * concept; a combination 
of ISOMETRICS + ISOTONICS to help you,.. 

Turn Belly Fot Into o 
Rock-Hard Lean Stomach 

...in 7 short minutes a day with the "'miracle 11 of SYNQMET- 
R ICS... the fantastic new discovery for speed shaping away 
ugly, embarrassing fat and flab.*. to reveal a brand new rock- 
hard, lean, trim, handsome body! 
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The Bahamas: 
Beachcombing 
paradise for 
flying explorers 

For unique thrills, take a plane 
over palm-studded cays and spot 
game-fish reefs, resorts, deep-sea 
denizens In their ocean habitat. 

by Page Sham burger 






Tidy Ifllhs plan# like (ho Piper 
Archer (above) used by (ho author, 
is )ust about the right size lor 
exploring the 760- mile- long Bahama 
Banks. The chain comprises some 700 
islands and more than 2000 cays 
[pronounced “keys”) and rocks. Major 
islands, shown On Ihe map (right) 
have airstrips lo accommodate 
adventurous air explorers. Resorts 
on the palm-1 ringed isles cater lo 
fishermen, snorkelers, scuba divers, 
treasure burners and airborne 
travelers. Exploring the banks by 
air provides a rare opportunity lo 
see sunken galleons, coral heads and 
schools of fish and marine life. 
The water is so clear that boats at 
anchor seem to final in mid-air 
(below) ofi e small Exuma cay, 



R ecently a fellow told a group of yarn -spinner a at a 
local party how he'd ridden the flight deck of a Pun 
American air freighter over the Caribbean on the way 
back from a South American run. 

“Suddenly," he said, "the pilot dropped a wing and 
swung down a few thousand feet. 'Look at that manta,' 
he yelled, ‘It has to run 25 to 3Q feet wingtip to wing- 
tip/ Sure enough, there was the monster dead ahead, 
flapping like some prehistoric thing along the sandy 
bottom in probably 20 fathoms. None of us had seen a 
ray that size, ever — hut there it was. For a few minutes 
we got ourselves a good look through the incredible 
water. From the air, that sea is a vast, crystal-dear 
window on another world/' 

Fabulous views from Ihe air 

I can’t vouch for a 30-foot manta ray — that would he 
rare, indeed — hut I can vouch for the gentleman’s obser- 
vations about the fascinating view from the air over 
the Caribbean and, especially, the territory that I like 
best to fly friends over: the Great Bahama Bank, If 
you've never taken a hop over that water— preferably 
in a low-flying small plane of your own or in one for 
hire with a pilot who knows the area — you've got a real 
adventure ahead of you. 

Skirting those palm-fringed cays, their reefs and 
shoals bathed in iridescent light ranging from pale 
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Rugged Exuma Cays, least populated places in Ihe Bahamas, have rocky eastern shores 
that toss spray high in Atlantic storms, and tranquil coves and beaches on west side. 




Polynesian collages and catamarans are tor rent on larger cays, like Norman's {above} 
with long ba aches of coral sand on its west shore, Norman's Cay also has an airstrip. 



turquoise tn royal blue — depending 
on depth— I can show you a sunken 
Civil; War locomotive, Spanish gal- 
leons* sting rays and the whole 
“Jaws” family nf sharks. All these 
things lie along the bottom on the 
Bahama Banks and are ideally viewed 
from the air. 

Island-hopping through the 7GQ- 
mile length of the Bahamas Archi- 
pelago. barely JiO miles off Florida's 
coast „ in without question one of the 
moat spectacular flying experiences 
available. 

Requirements are simple 

What's on the bottom, fathoms 
down in the crystal-clear water* is 
fascinating enough- But what's on 
top — the many faceted individual 



Islands and caya — is even more in- 
triguing. 

For anyone with his own plane, 
official requirements are pain leas. Ca- 
nadians and Americans need no pass- 
ports; a pitot's or driver's license is 
enough. Outbound* pilots must file 
flight plans with estimates oF their 
penetration of ADlZ, el defense zone. 
The plane must have two-way radio 
and carry a minimum of survival 
equipment — a life vest for each per- 
son on board. Check your pitot on 
these items if you hire a plane. 
They're important, Liferafts are 
comforting if there’s apace* but are 
not mandatory. Most pilots don't 
bother with them. If you're buying 
the ride, there are no other concerns 
fPteasg \um ja pagt? £30} 




NOW AT BIG SAVINGS! 
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MEAT CUTTING 
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Whatever practical skills you've been warn* 
iog to develop, Audel has comprehensive, 
slap-by-stop Guides to help you. They show 
you all the professional tricks of the trades 



Jn clearly diagrammed and illusiratad "how- 
10" stops. They can save lor you, over and 
over, Hare are four of Audel ‘9 many fields , . . 
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MASONS AND 
BUILDERS LI BN ART 
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YOUR OWN 
MACHINE 
SHOP 



Oar prccktiR 

ii really fivl MKlIilt li iHi 
lithe, if rill prats, [Tinder, unlit HHt fOlijhtf, 

Available with hits tor many excftiRt pre- 
cision projecH. 

Send for a free brochure. Or, for more de- 
tails, send 12,00 lor our 44-page handbook. 



Aaerkaa Cdilrtaal lac. Dept GE 6 
1 ktviel A venue, TenaTly, NJ 07670 
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Hill Ttm Craft Kit* 

This Jianttanina hall lm grace* arrr 
■alrihci lafir Or u*a it a plinf 
hangar. Weed cempeoanlA, esm- 
frtaMy mKti(n*d «■ h.lln-drtad native 
hardwodd* . Ptfll Mndfd pnOOii 
ready for ion to deccwate. Marble 
Mellon 11* dlwnfto a 3/1". If** in 
helghl, SS4.9S IncluAig iNpping 
Send ehKh Dr nwnilf orO*r only . E3r 
*ertd2S' iw broohorat enethw Mary 
Loti Original*. Allow 3-4 mil delivery. 

Me nr Low QrlfllAele 

W I It cher Industries 
P.O, km set PM 9, Crvecent Wt* Ft 



MILITARY STUFF 

10DD& ol things. FLIGHT JACKETS, BOOTS, 
MEOAlS. CHUTES, WINGS a PINGS- 
SURPLUS STUFF SEND 50c (SI for Air 
Mail] tor big 65-page catalog lo KEN 

Nftt aN Ui'LJ tZtor.i n^u ■■- ■ 
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BAHAMAS 

(COnfifluBd tfom OflJJC 2*Sj 

beyond those of your personal iteetlR, 

Airports can offer help 

For private pilots, operators a! all 
southern Florida major airports can 
supply latest rule changes, radio fre- 
(|u entries and conditions of island jiit- 
portH. Moat rent or sell life vests, 
Rentals averAjje $1.80 a day each. 
You can buy one for £30. 

Paperwork for pi lota In simple, 
Florida operators have general dec- 
laration forms and can he!]) fill in 
the first three that miiat be turned in 
at the first port-of-entry airport in 
the Bahamas. The fourth is a mani- 
fest for flying between all the is- 
lands. It's really an intemland pass 
and is handed jn at the last Bahamas 
port-of -entry airport on return. 

Choose your route 

That's it. From the northern yute- 
way, Palm Beach, the nearest land- 
fall is GO miles away, tJ rand Bahama 
Island, if you ]irefer to head for tllo 
southern ishtiiils first, then leave 
from Miami or Fort Lauderdale and 
shoot for Bimini. Both islands have 
Omni stations and |Hirt-of -entry 
facilities. Grand Bahama's “West 
End" and Freeport airports have 
fuel] Bimini is i|ueationable. 

Make the trip in frond weather. It's 
the only time to iyti — particularly if 
you’re a lirst-time over-water pilot 
Land, cither in front or behind, is in 
sight the whole time except for about 
four minutes. 

Maps are available: ONC-25, 

W A Ch a n d J e p| ied en h s M ia m i N assa u 
Area are okay. Handout maps from 
the Bahamas Ministry of Tourism 
aren’t to scale, but are more current 
on facilities. 

Good sights, lively action 

Some islands should be seen to- 
gether, Bimini, Grand Bahama and 
New Providence {NasaauK for in- 
stance. "Foreign land" flavor of the 
islands is evident in nther-aide-of- 
Ihe-road driving, bright-colored 
houses, tropical flowers and breath- 
taking skies. Bimini is a game-fish- 
ing center. Freeport has a casino 
with legal gambling. Nassau is filled 
with night-life action. If you go to 
the Bahamas to see Bahamians, he 
forewarned that these three s[Hits 
offer more Americana than natives 

Other “Out Islands," however, are 
individual, largely uninhabited and 
stretch through the sea almost to 
Cuba. Andros is largest (1600 square 
miles) and heavily forested, its 
famed for big-game fishing. Many 
records have been set in the "Tongue 
of the Ocean” euat of Andros — u 





famous deep haven for bis marlin, 

A fishing paradise 

Up in the bights, bonefishing and 
tarpon catches are unexcelled. 
Guides, boats and accommodations 
are available near alt airports and on 
the eastern shore. Several port -of- 
entry airports are within range with 
no charge for “normal day ,T customs 
or landings. 

Off the northeast tip of Andros are 
several small ini antis and cays cal let! 
the Berry Islands, Two airports serve 
resorts, catering mostly to fisher men 
and water sports. Great Harbour 
Club (use Great Harbour Airport i 
has an excellent golf course. 

Southeast of Andros arc the Ex Li- 
mas, a chain of rugged cays 90 miles 
long. For best “flight -seeing/ 1 plan 
your Exumas trip after II '00 n.nt, 
when the sun will be at your hack, 
Polaroid glasses help cut glare. 

Weather is sunny most of the year 
in the Bahamas. Average tempera- 
ture is 77'" F. Tropical showers come 
up <|tiickl r v, but go quickly and are 
easy to circumnavigate. 

The Exumaa have three public air- 
ports: Norman's Cay, serving the 
cay’s own resort; Staniel Cay, mid- 
way down the chain; and George 
Town, largest, with dependable fuel 
supplies. 

Exumns settlements are few. The 
crystal water ranges brilliantly from 
pale green to deep mauve. Most cays 
have a magnificent beach on the west 
side and caves eroded nn the rocky 
eastern side. Some cays, only a few 
dozen feet wide, nearly vanish in the 
fury of Atlantic storms that toss 
spray high on the windward (eusti 
side, while shallows and coves on the 
leeward are tranquil and calm. 

Colorful caves end coral 

Since the Exumas are water-ori- 
ented they are the natural location 
for the Out Island Regatta, They 
algo boast spectacular underwater 
caves with an astounding array of 
color in the coral formations and in 
tropical fish, Many cays are informal 
hosts to y ports me n for trolling, bot- 
tom fishing, spear fishing, scuba div- 
ing and snorkel ing. George Town has 
the most beautiful harbor in the Ba- 
hamas — goals roaming loose and de- 
lightful places to stay. Prices aren't 
low. Everything comes in by sir or 
water, Butter, for instance, is from 
Denmark, 

Eastward lie Long, Cat and tiny 
San Salvador where Columbus first 
came ashore in the New World. All 
three islands are underdeveloped iso 
far) and have excellent resorts 
rustic and charming with sufficient 
airstrips nearby. Moat of the known 
sunken ships are in this area. 



Treasure hunters abound. Hun- 
dreds of known galleons carrying 
gold bullion have yet to be found, and 
up the creeks and inlets pirates did 
bury Soot. 

North of Cat Island ia Eleuthera* 
the most developed Out Island with 
the latest in luxury resorts, golf 
courses, tennis courts and other fa- 
cilities. Airborne visitors are wel- 
comed Elguthci a’s charms at three 
good airports: Gape Eleuthera, Rock 
Sound and— -on North Eleuthern an 
airport and STOL port. Off the 
northern tip* accessible by water 
taxi, are Harbour Island and Spanish 
Welts , locales, of the true pink coral 
beaches. 

Locomotive that sank 

That locomotive? When the sun's 
right, you can see it just off Spanish 
Wells. During the Civil War, a block- 
ade runner was towing the engine ten 
the South by barge when a big 
squall hit. Engine and barge both 
went down. It can't, be recovered, ac- 
cording to Smithsonian experts, be- 
cause salt accumulation is so dense 
that once it hit the air it would lie 
destroyed. It r s for liters and divers. 

North of Eleuthera is Abnco. Most 
of the populated area is in mid- 
island. It has two good airports, 
Marsh Harbour and Treasure Gay. 
Resort h are plentiful in the central 
area, with some dandies at Hope 
Town, an island reached by boat taxi 
or ferry. 

Fs om Abaci}, you'll head west 
across Grand Bahama and back to 
Florida by way of Balm Reach, In all, 
the Bahamas have some 50 airports, 
though about 20 are military or 
private, Prior permission is needed 
to land at these. Practically every 
airport has a homing beacon. The 
magic YHF frecfiiency is 124,2, Nas- 
sau, It is remoted all through the 
Out Islands and can be heard at 2000 
feet almost everywhere. Fuel is ex- 
pensive — about 90 cents a gallon. 
Wise pilots fill up when they can — 
and keep their tanka Ailed. Most 
light-plane accidents in this region 
have come from running out of gas. 

Tie-down Stakes don't hold in the 
loose rocky soil. Take chocks or use 
coral rocks as anchors. Some air- 
strips have potholes. You learn to 
dodge them on takeoff and landing. 
They're deep enough to flatten tires 
and nick props. The only mainte- 
nance facility is in Nassau. 

bland party line* 

Unicom is the party line of the 
Bahamas. The ground set usually is 
in a clubhouse; airports are unat- 
tended. Unicom is used for every- 
thing from getting traffic alerts to 
reporting emergencies. * * * 
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Build Your Own 

Grandfather Clock 
slarfing under 

‘200 

(Including West 

German Movement) 

* Do-It-Yourself 
Case Kits, parts 
pre-cut 

* Solid W' Black 
Walnut, Cherry, 
Mahogany, Dak 

- Solid Brass 
Movements, Dials 

* Finished Clocks 

* Direct Factory 
prices 
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WRITE FOR Ffitf COLOR CATALOG 



EMPEROR 

CLOCK COMPANY 

Dept. 524 Fairhope, Ala 36532 



WORLD S LARGEST MANUFACTURER 
OF GRANDFATHER CLOCKS 



Visit our factory 



ONE OP THE MOST 
IMPORTANT TOOLS 
YOU'LL EVER BUY. 

MASTER SHOP GUIDE lays out the 
basics of home electrical work. All 
about cables* splices, switches, watt- 
age and wire sizes. Being a Master 
Shop Guide, It doesn't stop there. It 
presents the basic facts and figures 
for almost all workshop jobs. All about 
nails, screws, bolts, wall fasteners, 
drills, abrasives* lumber, plywood, 
gypsum, paneling, shop math, stair 
construction, wood finishing, plumb' 
ing, pipe fittings, piling, gutters, con- 
crete, remodeling measurements, p/us 
built-in ruler, protractor, 45 triangle 
and compass, 

12-hang-up* stand-up boards- 24 
lamina ted -to last surfaces on wipe 
dean plastic, 56 charts. Scores of il- 
lustrations. Get your set now! 



rw MASTER SHOP OlHP(, 1014 . N.T- 
H-T. IPfllf 

PlutJtp i°nd Pft» 1*11(1) ol Popular MltHonlci 

MASTER SHOt GUIDE. 

I MnclDiv my cWI or mor*v ard« r Por H.U 
plui SDf far *och lit arffWfrtL 
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BASEMENT TOILET 

Flushes up to existing sewer or *ep- 

1*0 t'T |£>tiW*rtul. iie!(-C0r>talrm^ 

pump operated dy no-rmai h> ace i 
pressure. No digging up tlogr*. Clog 
rti I»t*n1, -a a e i T y miliMvd, Maker 
bBiBinsni into gums room,. den, 

•par Lnsri I with private bath. Financing available. 
Write For frea lilereturn. Dea.'er inquiitts rn^Ced. 
HMD EM, D#pl.J-?5 „ ben K102. H(njstgn. Ti 172 D$. 





MICRO MINI MIKE 

WIRELESS MICROPHONE 



snupl*w5: wJid state, complete V 
N-oorUa irud. Pich-s up and trinseiits 
vOuns E. wjthBut mrev up td JHQ ft. 
FM Radio. Use 01 Jpikfl, 
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■>r. H’A. Wt Cdb, COD Ok. f 14.95 glut 
00 J»St. £ Idlu Calif. jei. add [At 
AMS' SALES. Deni. T7 Bart 921 doenev, 
C«- !»?4l 

A For Fun Or Profit! Let PVnleiim,.-. 
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| auiii'bu tAu tan mil. mnagr 1 io.r 
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http n-v *w*f jr alrp, VlnlB Inr 
^Arflplrle ■ttLidb — im Dbligalion gad 
no talesman Mill call 

i hfATnlE fHAMECMfTE^OrJrt. ITT 

i '., .v. Barkley orana«. Ca, 92666 
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FRAMING 
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. « * LEARN AT HOME 

DiiUitte Bwulbsj SvBleia are? lops vnuj 
uiLt(ii rr:>Hlr .sijJJs iLei> Ltv step p| 
lsi.inf In uparf timf- Jte lsruviuus e*- 
jtirte isc*? hrtUfd 1 DW 1U1 (Ldi]i J* n*e sRitl- 
i Me Ufswm u. rid IeM irtforHifttlcn. 

CHICAGO ECH0D1 OF WATCHMAKING 
Dept. 156, Fpj River Crewe, ill. &MH 



I turn WEAKLINGS 



My mu-itidd ol DVNAMIC-TEHBWH iifina 
giving results in fust 1 dgyA-Add pounds J 
or big rnLtscles- lose "pal belty. 1 ' Send 
name 5 addraes Idf my 32 paq-a book 
-FfiEE CHARLES ATLAS 
AOW.aMSl .N Y IMtQ.Depl. 53 




AAMCO'® And You Can Make It! 

The world'! loigatt Iranitaildon C ho I P- il stlH 
(jfbwJrnj tlron-g alter 1 twelve yeari. Ovfcr EOD 
&f our french iiei located from caail to »mt. 
New openlngt In sgmi maritti mean T^tur loo 
might Quality. Far further irvlormattan wrllg: 

AAMCO TronsmitJioni, D#pt. 55 

408 E. Fourih 5t. H Bridgepert, P*. 194DS 



Be a Marine Mechanic ..hdo Days 
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PUMP DRAINS poiol^, cellar*,, laundry inks 
r umr lUflitfltES - CIRCULATES - SPRAYS 



Hiivy duty hall Reirine pump. All metar r mst- 

prggl Tyje ^ 6 , hl»inl(st Lite Va HP US 

Uraer. I HP l.MO *i>H $0 r hl^h or 3,0od 
5 F'N ?$• well. 5,200 CFH max. IVa^ in: 
l" OVl, 6cJ) or direct drive. 51T-55 
Type F won't rutt or ElOE- Brnnft Bffrf- 
ro 2 irjo cph„ r in : h* dot.?ii -&6 

P'pdcaUl with order. Meney hart Guarantee. 

LAE AW CO, 40 Hwy 206, Belk Meal N.3. OB 502 
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ADDING LIGHT AND SPACE WITH DORMERS (Co* ri/tut’a ffoni pngu T J f ) 



rnfters so they'll extent! at least 3 
or 4 feet beyond the top and bottom 
of the hole. Then saw the roof 
boards alonff the inaide of the 
doubled rafters, and across the top 
and bottom of the marked opening. 
The trimmed boards above and below 
will support the cut rafters until you 
can spike double headers. I^ote that 
the opening .should extend one roof- 
board width past the marked-out area 
at top and bottom. 

The lower edge of the upper double 
header should be located at ceiling 
height. The bottom header members 
have their top edges set Rush, at a 
height that will put the sill 28 to 30 
in. above the door. 

Whenever possible, the side walla 
of the dormer should be erected over 
the doubled rafter- — on sole plates 
nailed through the roof boards ami 
into rafters below, using 20-penny 
(20d J nails. Build the front frame 
first and nail it in place, bracing it 
plumb until the rafter pLtten (t L ut by 
direct measurement back to the roof i 
are in position. Then add the .side 
studs, spacing them lb in. «.c„ driv- 
ing 16d nails down into them through 
the rafter plates, and toeoailing their 
lower end to the sole plate with 10d 
nails. 

Next, cut out one end of a Ixt! 
ridge board to match the roof slope, 
leaving it overlong; level it by tack- 
ing it to u temporary prop standing 
on the header above the sash opening. 
Now, lay out and cut a master rafter 
and use this as a cutting pattern for 
all dormer rafters except the valley 
jacks. 

Since spans are short in dormer 
construction, light framing stock is 
often selected. It isn’t unusual for 
dormers to be framed with 2x4s i el- 
even 2x3 s) in roofs with existing 
rafters of 2x8s or 2x1 0s, 

Nail the rafters in place with Jt)d 
nails, starting from the outer end; 
then trim the ridge board [lush with 
the outer rafters. A shed-type dor- 
mer, such as the gambrel shown, 
avoids all ridge- hoard fitting, it is 
usefE where headroom is the major 
concern. 

The rough window opening is cen- 
tered in the front frame and should 
be 4'i in. wider than the sash unit 
you select. Whether the* trimmer 
studs are single or double depends 
on their proximity to the corner 
posts. When they’re close, as in three 
of the framing details on page 111. 
double trimmers aren’t needed. The 
fourth detail shows u flush -with- wall 
dormer where the corner posts are 
merely nailed to existing studs to 
extend a section of the wall upward; 
in this case, the rough framing of 



the window calls for double trim- 
mers. 

How a cornice turns corners 

The front corn lee construction de- 
pends. on which type of side cornice 
you choose. In any case, the roof 
boards run only to the inside face of 
the front rafter, where they are 
nailed to a 2x2 cleat fastened along 
the upper inside edge of the rafter 
itself, to create the front overhang. 
In plain cornice construction, this 
overhang is braced by trim, but for 
the box type you extend the plancier 
for soffit board I its own width be- 
yond the front rafter so you can 
"turn the corner” with it, nailing the 
front plancier to a second cleat fas- 
tened along the lower front edge of 
the rafter. Though the sketches show 
the roof boards beveled flush with the 
side fascia or sheathing, they may 
project an inch or so if you prefer 
an overhang effect. 

Before shingling, lay a 14- in, 
sheet- me trtl valley where dormer and 
house roof meet, bending it until it 
ties fiat against both roofs { see 
sketches, page 110. > Snai> chalk line s 
tip the valley to indicate where shin- 
gles must be trimmed. The top cor- 
ners are also snipped off to shed 
water toward the valley. To avoid 
nailing through the valley, anchor 
the diagonally rut edges of the shin- 
gles with cement 

Where the dormer walls meet the 
roof, use step dashing, starting with 
a corner piece and working back each 
si tie, as shown lis the bottom sketch, 
page 111. The side pieces should be 
6 in, tong, with the vertical flange 
extending at least 3 in. up under the 
Hiding and the other flange 4 in, out 
under the shingles. Don’t nail the 
shingles through the Hashing. The 
front strip rides on top of the shin- 
gles, * * * 



Jugs say no to rust 




Your supply of metal rods and tubes 
stored on end against a wall in 
your basement shop are safe from 
rust due to water seepage when you 
stand them in cut-down plastic jugs. 
Hard board discs pad the bottoms. 
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HINTS 

II FROM READERS 



What goes where 




Stuck to mating parts anti given a 
key number, small self-adhoring 
labels can save time and errors when 
used to indicate the proper order of 
putting a project together. Labels 
are easily peeled off when done. 



Miniature polishing wheel 




Mounted on a bolt or a turned man- 
drel (see detail 1 and chucked in your 
portable drill or drill press, a com- 
mon rubber faueet washer makes a 
fine miniature polishing wheel for 
small work. In use, the polishing 
" compound — in paste or sump form — is 
applied to the work and the rim of 
the rotating washer does the polish- 
ing, — Wfljfer /?. Burton 



Free cord caddy 







The plastic sleeve from a 35-mm film 
container will keep an extension or 
appliance cord neatly folded when 
not in use. All it requires to make 
it a sleeve is to cut off the bottom 
with a utility knife , — Dan Gottgim 



Now Yo u Can SECURE Your Future and UNLOCK Big Opportunities! 
llVIIIiilK+» 

jhj/liAff 1 ' ' . it 

i SJW Iter"** 




Hundreds we've trained have succeeded in this 
fascinating and highly profitable prolusion , , 

. , .YOU Can Do tt t Too! 

J "Nu mtlre hand. navty wurk fur me. 

Now J have my w*n tw*irtev)i uihJ with 

hardly any cEIim I average around 550 
ii d-i > I ha nk s fur my neu s.[jri in lilt " 
.^ani Prichurti, Ainbamu 

"I opened my t'lWn lUisineSi, vfiyf( 
time, seven msinthu after I enrolled and 
made a pro til of £329 for the firs! we-ek. " 

B. A. Hebtrry UttkAon, Caloradu 





Wirfc Pin line, fill list — lifht at 



Be a LOCKSMITH! 



Get into this booming high-profit business that's 
Easy to learn — Easy to do — Easy on You! 



hewer before Fiflut money mi king Opportunities been so 
great for qualified Locks mitfis. Now lucrative regular 
lock and key business h9S multiplied o thousandfold as 
millions seek more protection against zooming crime. 

Vet there's only one Locksmilh lor every t7,PQQ people! 

Make Up to | i2,so an Hour— cueri whine learn inti, 
Train FAST si Home! 

You're JJ in business'* ready to earn up to 5.12.50 an hour 
a Few days after you begin Bet saw's shortcut training. 
Take advantage of today's unprecedented Opportunities 
in Locksmith mg for year-round EXTRA INCOME in-spare 
time — or FuHt-me in a high .profit busine« el J»UF own, 
Hundreds we've trained have done it, 50- can YOU! All 
tools plua professional Key Machine given you with 
course. These plus practice mole rial;; and equipment, 
plus simple, Illustrated lessons, plus expert supervision, 
plus business- building guidance Will enable you to KEEP 
THE MONEY COMING IN! Ideal for retirement — good 
jobs too. 

SEND FOB EXCITING FACTS— No Obligation 

Discover what's in Locks mittiing for you — hew Be I saw's 
M a ster-Locksm i th-app roved training can give you the 
skill ypu can depend on to EARN MORE— ENJOY LIFE 
MORE, 

PRO KEY 
MACHINE 

YOURS 
TO 

KEEP! 

TftFi Pro fey Mtchine ctn 
rhino i rtf up fa t?M * 
rffOfllfl fa ydirr FfltflflM . . . 
anrf H won't cast you i pen- 
ny erfra vllb your twining. 



Included torith Your 
Cost* Locksmith Training 




BURGLAR 

Alarm 




I raining. Covers 
ill phases of 
eururar, Kprd-jp 
and Fire Alarm 
servicing and In- 
slillatlan. inil 
valuable and 
timely 1-nslruE' 
lien includes all special tools 
and supplies. ONLY Btlsaw er- 
rors such extensive- tram -rig In 
Ibis raprity expanding Hold fli 
i part oF ymir LoCksmilh training. 

ADVANCED LOChtmilhingf 

How to change- cambinalieos. in- 
stall ana service Sale, Vault and 
Bank SsFe-DeposlI Box lacks. 

YQv tea rn -by- doing on the locks 
that we supply. You'll find It 
fascinating and highly profitable 
work 

ALL SPECIAL TOOLS AND 
EQUIPMENT INCLUDED! 
v . s - ws. i'" a v ' 



APPROVED 

Under Cl Bill 

FOR 

VETERANS 



Find out all about it! 

Juvl fill in xnd mail rinipnn bclpw (nr vi-nrl prrvt- 

(,-jrd) lu rrCvhr full liiluTidjilHiil add nlrltlh hi 

return mail. IX) IT TODAY t 




10-0 AY 

NO RISK 
TRIAL! 

facts Rxmyi ^ 0_1J firntf+jy. 

RUSH BELSAW INSTITUTE 

ntUlPflll 1Q7H F-nid Wltfi., kanusCjly, Mo,641U 



* 1 


mere is N 


0 OBLIGATION and NO SALESMAN Will Cal 


I— ever! 


| 



; RUSH COUPON TODAY 

| FOR THIS FACT-FILLED 

IFREE 

| BOOKLET! 

' It Hi tin * rvu quickly 
|[| Vam to be rthti ban 

d -th i Sin1ilifclcSp^r*|inn 
m vr FyUlrtni business al 

I yhir Dnfl Fill! tnraldi 
UrtaiFs -:-n aur IB-Dii 
HO RISK Trill pfffr! 
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SELSAW INSTITUTE, 1078 FIELD BIIIIDIN& 

KANSAS CITY. MISSCDfU Mm i 

l YES, please sh«I me Ihe FREE booklet thai 1 ^ 

gives lull OEiaiif. aboul sterling my own business iff 
Locks mil hing. i understand there a no obligation 
ams that no salesman win call 



Sltf for fur 
on mifj 



Zip 



MAY t976 



253 












SAVE ™ 85 % 

Gov’t surplus 
■*«i HEW EQUIP’T 



SURPLUS CENTER 



|,.nro-n Hf tfr^sk'l 

Zip -t. U'jr 0H1DI 



BEST BUY! 



THE IRON SHOP 

MANUFACTURERS 

DEFT PM -5 400 REED ROAD 



The Bargain Hunter 



INSTALL THIS 4^)00 SQUARE FOOT 
UNDERGROUND SPRINKLING SYSTEM FOR UNDER $60. 

Introducing Spra-rite." a complete. permanent, underground sprinkling system at a price that won'! put 
you under. 

It's so simple you insiali i| yourself in a few hours. Nylon leakproof couplings are lightened by hand. 
Professional qualify sprinkler heads fit flush to ground, never need maintenance. Rugged, toxins pipe 
can be tucked ]u$t a few inches underground so you don't have to destroy your yard, Hard freezing 
won't hurt it. 

Hook Spra-nte lo an outside fgucei end you've got as good a system as money will buy. You could spend 
more on pumps and limers and the like Out you j 

[ Please send SPRA-fllTE sprinkling system kit(&) mtiMled. 

I understand E can return in T$ days for immedJala refund 
ii net saicslied 

□ Complete 4000 kills! at S 59 - 9 & £ich 

□ Complete T 3 tW *n<$) at E 44 95 each 

Add $ 3.95 for snipping and Handling. 

□ Check or money order enclosed 

□ Msstarcharge □ fiankam^icaru 

Cara * 



couldn 't put better equip m ertt u nder the g round . 

II 's so good we guarantee it unconditionally for 
5 years. 

Our 4 [MM kii has 2 rotary sprinklers 1 25 ' radius, 
adjustable to full or half circle) with a covering 
ability ol up to 4.000 square feet. Our 1200 kit 
has 4 mist sprinklers ( 10 ' radius, adjustable (o 
full, halt or quarter circle) with a covering ability 
of up to 1.200 square feet. 

Air necessary heads, couplings, pipe and in- 
structions included with each kit. 

To order, use the coupon, Or credit card 
customers may call nur toll-free number, 
8 DQ-B 35 - 224 &. 

THE SPRA-RITE SYSTEM 



i Bank » 



F«P date 



[ NamE 
t Address . 

I dll* 



Slate 



t Mait io. Spra- rite, Kaw fl ivor Mxtg . Corp . , 3634 C . Aoa itch? Or. . 
{ K.C.. Mu 6-4111 PjU . 

i Alidw >4 weeks for dflHvery. ™' L 



SAVE HUNDREDS OF DOLLARS 

imagine yoursell Elie IurLlder ot nils, attractive 
ALL PURPOSE BARM IV X 36 ' t J &■ Ji| t ft with easy 1 0 
i ni low pirns. AaiH'dim,’ to the eye n seUuiljan 
farm, ranch, lake aft a Many uses as 3 ur 4 ear 
riira^u. boats Oftijn e rsi, Stef*. lodge. Ptens can tor 
concrete Itopr, ceiling joist, plywood loft hear-ng 
sufaesttd window and <io<ji location 
Send yii jD far plan-; had material list 2.1" X 1C' 
HORSE BARN plans, Showing 3 srallj, lack room 
*S,M. 

HAMMOND BARNS. Dept pm-72 

l« 5S4, Nfiw Castle, Indiana 4 1362 



I ni>t 



EMERSON BOOKS. INC 
Btyn Midi L ent, Bmhi mn, Ntw 



Dept, 1 M C 

Yam min 



I m Vim fcUtiU ■*! 3 L ffj L» 



□■at ruiPNdm 



ALARMS 

SAFES 

LOCKS 



by Mail: 



ProFessia«al 8urgiar and Fir* Alarm system? sr 
component* , Homs und Oflute Sates Deadlocks ■ 
padlocks ■ jimmy proof lacks • Weefecc, Hi^h 
Seeufilv lock Cylinders ■ Sllenl Holfi-up and Mnri-nai 
alert alarms ■ Hardened heavy duty chain • ana many, 
many other security rel*n&d items 
Installation and serves in si ructions Available on .ill 
•terns. Full relund if not s*nsf:ftd Free Security 
Cort &ull*fiE Service (by verier or pfrqnel ava-iable 
upon purchase or M5C Catalog O'der your m 5C- 
Calalog and current pricelist re* by »nd>ng HOQ 
1-0 Msarmnm S*CWTlty C*nl*r*. InC.. D*pi. M, 2*1 
South Elmwood A vi . Buffalo. MY 1*201. 



FIX LAWN MOWERS 

FOR FUN £ PROF in FsBdnaiinj new 
Handbook by F. Pulfr son jives you the 
hnowleflue &kiife<j meclianitj learn. 

OVER 121 ILLUSTRATtflHS ihOW hum Id 
trouble Shoot, repair c*rt»uretors, w- 
fcLnes, balance and sharpen blades, 
etc. EiptodeS drawings, are Mien 
softly used- 

INSTRUCTIDNS COYER i n k I, lOlary 

and rider mv.-^rs, preufiitiyt 
and ro-vtme mjuntensnce, haw 
In identify braird names, where 
tb obtain replacement parts. How to bey and use 
a lawn mowsT. Friends gladly pay 3 IQ to 350 [a 
lit their town mowers. Try the KflNDfiODK flf 
LAWN MOWER ftCPAIff 

Hush only t 7 ,W plus 50 c handling an 10 -day 

money-back, guarantee. 



pm-osc 



■ SLID (tATt 



MOTQ-R SPEED 

Contrtrf 

Till V AC I AMP 



MftW VNfl 

*™ ^ VS. 91 . 



inHIN MIC CD. 

PDWhH* 
LfXM^p. Di ms!! 



Comfiv. rl tia as 

1 >1 r _. . r l*Ti, UK" 

SpxiX. Twain 1»H 
I j AWP 
Sh-^iirti SS 



EASY-fO-ASSEMBL« 

KIT 



i 

ONLY 



FOB. 



a FOOT DiiMk ADJUSITi TO 
flOOR TO- FLOOD HTV OF 
IT; TO J C. OTHtS 
DIA^5 r RQM J'p TO 6- WT 
COMPARABLE SAWNOi 
P,,up le ^kD'vf IrHk-rrl 
ptliere >tll w >k>r*w ,%n'i 
molhf, Tpir-j I tfoir OTDUnd 
r*ia 1 ‘authu 
.it pci,:* Dod quatiryal 
a-nct JwjrLmtirt- 
.hifi btaliev* Ilf 

C*4t OR WHITE FOR F*tt 
BfiQCHURE 



PLANS AND JNSFRUCTIOKS FOR 

fid Kail *2.00 

Mini Biku 1200 

Mini Car *3,00 

Pedal Boat .... .ya.w 

12 " Sail Boat J 4 .Q 0 

Snowmobile Sleigh il.oo 

Mini Ii;ep |3.DD 

■qmi Vi-hlrl h? pint* 

l'lpfC -C 

'-nor. S.t i^nai 



AMAZING ELECTRONIC 
PRODUCTS 



Liirpri kupt-r powirH, hu •nnpjj. tuilirYO. r-Ar. piltol, 
piK haf — irr In -cLftrli.— T*i*tg u n d'rrcl's-Mil rnrhc — r*m- 
b l«rft — g4BnL t >fcl«— 4 -Lii ri w j nd— TV drii- u f m-rtJy u* i> 

ducing. lurvri ltancF. -dnt«CErfHri. rkDCln Py i rt^f, chrne-ntfe i. 
iFltniDRic. cb. ivruv auto and 1 rr-ncN dfifi-LT'l-, P<i#!^drC-^-- 
ALL NEW riLU^ INTO UNHID FAHTl iC HVICC- 

IMFOftMAriOM untwiifed 

■ OH. 12* LDRD JM PU r lT. t AMHEKIT, H M. MBII 



oun founortette" - blast furnace 

M NCI I'JIS 

H cb byis! i. Htucch. Inventors, etc. 
Make wn.ir own castings of any 
metal irgm cast iron, ititwn In lead 
and jinc. AvailaUle in sizes tram 
M / to 2AS ibs. RtD BRA&5.. 
Complete anils lurmsbcd with all 
PJh firnrT 2St for circular. 

HA MSI! CITY SPECIALTIES CO. INC. 

dJIwbiV, 



POPULAR MECHANICS 



BkilMJW 

SECURTTT 

CHUM 



1 st- 
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CB RADIO 

DON'T TAKE TO THE HOAD 
WITHOUT IT I 




AND don't take to the 
road without C8 Radio/ 

59, the ce world's oldest 

and largest CB msga^ fne. 

The last word in equip- 
ment, antennas, proce- 
dures, news and opinion. 

Published 0Kh month, Subscription 12 
giant issue* only S9 95. 

FREE BONUS: Official FCC C8 Rultt 
and Regulations, 24 page booklet. SI . 25 
valua. Ftaa with subscription. 



SINCE 1912 



RADIO 




Dip l. lu t H Vi nder writer Amp .Pen WiiJiir^lun NT 11053 



haw jfair Can Caver Your Tcilel Seat 
And il will slap Put 



. End Till* 

| nyi$*Ncr 

, ^1“* TOILET SEAT CATCH 

■: ft i n- 1 • Vitty Easy InstjUdlnjfl 

- — 3 absolutely mi an sine and 

Lrcetficla^it* when seat Is down 
Complete Kit and Instructions for 
installation^ 

Sena 2 9S plus 15 cents It parting and mailing Id 

CJHJ. Co. 

Era 433 Methuen Mass. 01644 




“Eliminate Those Pestir Insects” 

FJFttrunitjllv — 3t irnvtii in.Lhad ruiting 

hi. n rtrpij \ el deHart, Adw At UiL rcvtalad io our enrn- 
ileti? nnj del tiled i*n ilruilinn pla.ni, Bitnplp md Ql- 
UiEivr 0 «si«n uiint rnuly «UttiBAfc|i pjirli — iDirirt 
— urttei. M nniy lull, utiilitl I in aua/.inlffO Mtny 
ether prwin ncllipdi tlm ivlilibii 9**4 IS. 00 lg : 

Scientific Pest Control 

■ dr 1«, 19 Rinuid Avc . P.u* r. <4 , N , t)!3P 



ORIGINAL 

W.W.1I 

HELMUT 



(NOTAREPUOAj 




OILY 

*19.95 



F*JU3I2D0 

POSTAGE A 

hAhDuVC. 



COLLECTORS! 



Helmets, Uniforms, flayancts Bte. FBEE CATALOG 

UNIQUE IMPORTS, INC. Dept, pm i 
61 0 Fran kiin St . , Alexandria, VA 22314 




Be A Specialist 

Repair Air Compressors 

Nrw Mfnuit Beti You 
StarSDd. WeFI lllLiitrated. 
PrU Directary, 

t? 9S n >19114 

P.O-. □□■ uu, 
Hcht-r ^ 

M4tia 




PORTABLE ELECTRIC POWER 

BuiH yuir own 1 10-Volt Electric 
Plant KWH Lttwtpsrti. Will ofw- 

att lbgphl£, power IwJis, fieatng 

imtts. hfirtH'twe *»KL motors. 

p:U 5 dWB* bitlaiw Md «C 

will. Wwl lor twti, tampers 
and perWUe shapa. Plans $5.® 
Chwk or M 0. CHAPALA CO 
E lmw r thflMEjiriB ait BMP 



HD VOLT A C. GENERATORS 

bd eye lei. ?£)□□ walls. Wt. 27 p curds, E lr r30'' 
Far.belt driven frem car Dr uiuKup. 0 :i tr laics T. V. 
All power tools. Over 13,040 in service. This is 
OUf 27th year, Gu»rantoid 6 morUhi. 1115-50 
Postpaid while supply lasts. Qirr AlZDQ watt gen- 
erator needs no battery. Special price — 5 1(15 .M 
Postpaid. 

Vlrden Perm* Bill, P.O lo* 71 GD PM. 

lit I Miyi, Amarillo, tuu 79104 




.’REE; 

learn Horn You Can Earn j 

!% f 10* AN HOUR 

* "In Youf Own Business | 
| PART-TIME or FUU-TIME 

[ Send lor complete information on having your J 
I own busineiM aharptninf cireuLar, hand, main I 
■ frftwa;. skater, paitticcillera, tooU, hnivtu, aciA- j 
I tort, mowero, clippers and more. Mike money I 

I jo your it .' i 1 4 ■- i-f or biaeiitertL. No exiwrittLce J 
needed Send for Free booklet No ohliftAlion. | 

( TftEYCO 112, TrtnwBldi., ft, Toriiwandi , NY 14120 j 

I Ruihi FREE Com pi el# Information on how 6 ■ 
can dim BIO er< hour in my spare time, § 

1“““' I 

| (tame | 

| Ad cif ess .... „,.., ___ | 




Our 31st year! Fantastic SURPLUS GUI&E with l(W r i 
ot illustrations A IfrM's el bargains In hydraulics, 
electrical, marine, auto. Hardware Hems - and 
more. A must for hobbyists. sporlsmen macHlnlsU, 
inventors, etc. Send SOf In cover postage 4 hand- 
ling. Far as Ira quli:k delivery -send $1. Must in- 
chide Tip, 

AIRBORNE SALES CO. pm?s 

B5Q1 St c U c r Dr., P.0, Bax 2727, Culver City, C1.4D23D 
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Zip. 
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WOILKS WITH AW CAR OH ThU'. K HAIitP Al.L M AKJf.S-AI.1, S9c,irH:|.M| Jur( tiIiim-h ln- 
L nr.iiuh- IfiHdlJaihiH— no wluniTi L'-h.- rtfiful^i jhk rfiW'ii jwtervn^ nr.ii j-| iVanm:i.): 

L'lTIXkhiM IMN J>-l S ST ASTI A'-eri'kUil fnnmdlhi: ISriTANT IS WITCH rnrw CM T« finnrri.^u 
RIIIMI si-ir ArntulAMl ilwr lt.i i- --i ^i- -i I*m. O nwithal [>JjJTANT cH.l'Mniai' huIk-Hcih 

I I u.ik-x! ‘h- HiStll M I IIANS’KJ h Alwl .Ip b" "■" .'I rini'ld ik|U.hIi' ri'ifuli.r I'll l^iwl! MiiliiiLh 

..ii. I.- i riir .Iu-li IIKAU L.iHATJltS «( nil -AT AT In COUNTS' U 1 CAI- 1111 rf*' TJI-.h I I' 1 1 

r‘i cN'TltCH MI.I i'll -hlivian-h'- iiillf- #*.i»i KJAIA-! DWT cai:ijiiT >i'KKiiiNCi in."|i I Am 

SA'KItVOWr: -rVEIimiinu-ri.r >niFi||riin m n«i| -HnUilminh. wtuthw^ t«4lUrkir, ( W r— n* 
Ah 9|9 HFld tin J»>4 HHK1C rWf Hun 
•til iiH rnr |h,. I i. ii-. j-liK'IUHiP aii-M vj|l 
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l.'H U-IJ 



!■ Ipiliu , ELI,- 1 — i L i 

TILL I'KlllK llHl.ll'illT! h.l,nniFlv<l S.TVHI. 
k.^ Wliai JLW t'lUCJ Alii .*: 1.1R HOOK It ICSlO miLll tlL. 



if. ,rd l,.»Ern~ Shvulil U»L lur K«r*l 




-a Kfjr^.-r tIHT 
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BUILD YOUR OWN 



1 



CANOE OR KAYAK 



M AN V MODELS TO CHOOSE FROM SINCE "(?' 



F'acliary Moldefl. FlberglAsa nr 
Wnod 4 ClinvAH C»oe Kits 

FREE CATALOG 



PH. #1 J,'243 mi P O BuiriOfilO comi^nti*. Kmi, 66M I 




Don't woif-p yaur time wlf* heavy vecvvni 

end land eitmilorr tardl , 1 

Ndw THERE'S AUTO— VAC! 

A f'>ii>|iwrl Iij,'*hm.i-IuI i uut^.viinnim liint i>Iuj;f fIji-i.i 

Irtra ywur clmiFL-UlT- HuhliT hnr..J.urL|. limir,. 

i-, liM.-,. «.||(i [..■■ cimiI I.Jf fianl'i«-iii>rli vl.i -*-■ ann (wri 
! i . t -i It ■t|unraiim|R. 

4-IEDi,' i hlinir.Hr 7IHHI.-I-. liu n> Cur jp I jiiliC ih lilLch 

Ah B Jli H.ir ui'.M , . Hurl A1 'TII-VAl Ih him: , N,r Jiihl W).!-N 
iiJLih K I .|i> < ftrt |.j'-ln,'r mHiI Im'iilli. iH'. 

Plllil ■ ujr i-.ii ■■.-k-.-iil'ir mi-- 'iL> Iiiiih |i}' AT-hH 

lilUn S I .MU Ui 

Enterprisei 

]l> W^hh Inplan t?r. »iirn»| p H.J. gjata 



ONLY $2 7i each 
9" Overall 1 Length 
5" When Closed 

* Opens instantly 

* Sharp and 
Tough 

* Stainless 
Steel Blade 



Kilns 
ODcn in- 
stah tty And 
kicks aufe- 
mitkally to 
nr event sc-ci- 
d tfll ll Clc&inR 
R#ior sharp 
t&uffh stamltn 
steel hkdc for r#. 
fra Pi# use and hard, 
fang ■se rtf ice. Mffney 
bach in 5 U.iys: 4 not 
satisfied, Send J2.T5 
plul 25 ( ta Luvrr oasl- 
sge and handling. 

Knife Catake With Orrfer) 

WESTBURY SALES CO. 

>.0. BOX 434, WESTBURY, N.Y. 1LSM 



- BUILD YOUR OWN < 

CAMPER -TRAILER -5th WHEEL-COVER- YAH 

in utayl CanvHH.^ hi». plant, A lull — 

9*30 FUHMYiL HaaedU^ lar 4M9UH Vraj : 

SAVE %f$.\ LXuan & jticicLeI., 
pictorial UknrUtTioniL Eifidja [rvtkWYU*ilf 
■hw ny KITS, et,ANS, Eh EOVlPMENf 
HU» 

CLEM-L fiVt 9162P Rowcjm [iwiHlow CA •»?«. 




(Free 



259 Fast hit. 



DEPT, 1 5 PM 



Lubricate Your 
Wheel Bearings 

with 

WASH 

f n f 

PAKIT 



Th# BG WASH 'n J 
PAKIT kit makes it 
easy to clean and pack 
b Barings on can, trucks, vans and trsiEers. Kit 
contains pressure cleaner-packer and one car- 
tridge of RG Wheel Bearing Grease specially 
coTTipp-unded to protect against corrosive ac- 
lion of fresh and salt water. -Full AAqt 
instructions ingFuded- Kit, only ,, , , *0 

Additionaf cartridges . . . 3 tor $2-95 

iEich cartridge packs two wheel bearings} 
Add 4 1 ,00 per order for handling end postage, 
Kansas residents add 3% state sales tax. 

Send check or money order to: 

BG PRODUCTS, INC. 

P.Q, Box 11264; Wichita, Kan*. $721 1 




I 4 A V i n7t 



ncc 







Billiard 

Cloth 



Pralessional, heavyweight, (20 02 s, ) 
First Quality, 75% Woof, 25% Ny- 
Ion, 62" wide, billiard green. 

For home pool tables, gun cabinets, 
col lections show cases, hobbles, 
etc. 

By the yard (Vi yd, minimum} * 
$15.00 per yd. Plus 1,50 Shipping 
and Handling. Qr - Send 25$ for 
small sample. 



OCTET INC* (Dept. P *A 1 
P.O, Box 8745 - 919 Berryhill Road 
Charlotte, North Carolina 28206 




F*lil POWERFUL MUSCLES FASTI 



Fantastic Mew Discoveries in the science Of 
bodybuilding. Add inches of powerful mu I* 
d«; to arms, chest r shoulders and legs, Si- 
crels on trimming the waist with ultra- 
modern methods — fasti Results Guaran- 
teed! Sind for free brochure! 

Universal Bodybuilding BoxftS Dept, M 
Dearborn, Michigan 4 3121 



LICK I TV@5 Pi ITT Ik 



ENDS WOOD SPLITTING DRUDGERY 

New low dost COMPACT MODfL . . . lor farmers, 
cantps, cottagers. IQ ton ram, 2 cycles 
per min,, splits logs 25" x ta |,r . 
Carried in car trunk, placed up- 
295 bs fight Dr hung tor storage. For 

mw\ aa; aed oiKT details write ; 

FIQIJII EHeiKEe Rl HC. lit., Depl.lMnj SB fiqus. 0 . 1533 * 




□ I4DKL: KUHCi-fU MCDUATliH - Jl Hr, 
COBfiFTF fin Or. Ilf SiLFCEFENSE - $> UU 
SFmFT! OF saaauH TFunr qc-xims. — ss 
■ HU N f KLlfl IN lM DAYS - £!, •'■H 
p H-JNCnUi u ,'HmYfl-rii f HM 1,5 SI.EKl — 

H W Hat H 5 ■- H V * SHUniKEN iK^.-o-fu 
tjrl $1»i|-SJ *5 . SlBUtoi SINOKD - 

I119M ■ A', Mi in 1HJUMKE DISKS NO 

SKeuI altar «-»h£ wiiii r ■ ■ , ■ iciK.isifi on 
- DHAC?M K*BE— IH 50 * Cd-llDty IDf 

- rnri.^.i ct. Kq IDS 

Srrtfl Vflflry arflrr In Miclir YAFYB CSS Of., J1IB7F SI 
OlfrlM.CinittH.ftlfM, KJ BW?T 




Small Engines Service Manual 



vrul i-rrtjuiw-s 




T* lift and Shawl Tdu Hdw Id Fix 

i-wall 0#i Engln** *P* — LAWN 
MOWCAS, Oirdtrt Tritiftt ud 
Tilton, nnd Pnwtr rqql|in>tnl, 
Rep-pi r your own gai tiiginK Mahe 
mflty uspaiWifcff tor (Hh#*L Haw lllh *dh 
Cion gives- complet# intorrYiPtton fn r** 
fn-nnq Small qst *l»fllfl« UisUf • 1 5 CO- In. 
Cn i|r iri'i't'H , 1 rrpi^ <tMnv#J V 4* *>nd 
New and updated. inromFittori 04} ill 
n.i .Di nar-ulnclu-ers e 13 inn Authpri- 
latito iMilSWI on flflh engln* Furadanwtv 
j |els Tcowbl* *Ju»l rg and parvicing of 

K ii ion and cirbiweSer*. 334 E»*s*f ^dii 
m -la-earth inCorm al ion. Nearly 'SMI 
Jiusumono w»IPi nufnJr*d* gi cif jc «i- 
ploded drawings. E-say enough lor trt- 

a in liars Id undirsland Sal's Ta si inn 

uarfjnwd or Money e#c*. 

TECHNICAL PUBLICATIONS Dlif., Uopl PM-576 
1014 Wpnriolle, Kansas City, Missouri 041 05 - 

WRIST RADIO 

ri? ranmui u«o inm •* ini wi 

mu m few nmn pirw utiu ft-kt 

^rijrlf Mi.i*.fli||i^rrq.||(|i t" ;*iir j*j ww-i. 
*ii III sri^l frt pU» to*. art mlj j Itb 

LMli. U . V t j " > lirj jaVii, r>^< ■» IW 
MLf El » •* VII w I-. lit IS r* dr. w-r 

HWI IWl f*Ot| IQM.1; 

Uiif.Mrt m * «*m..Mifi. **ltt 



New lllh 

Edition 



Sand Cinch 
or Monav orde' 
wl« Ofdor and 
we »Pnd iH*«pd 




For (he All-American 

Handyman. 




A profession a Equality 
AC current and 
voltage meter. 



* 17 76 

postpaid. 



(a ^ 29®^ wiiu#!:) 



Own the pro s choice - Ihe handy ITT Holub 
Ton q -Typo Meter Accurately checks AC cur- 
rent up to 50 amperes and voltage up lo 1 1 5- 
230 volts Tests motors, appliances, and 
wiring. 

Just close the tongs around current-carry- 
ing conductors to read amps or insert test 
probes to measure volts on big. color-coded 
scales Safe, accurate, compact. Includes 
carrying case Limned olfer. Order now 1 




BELT A WALLET COURSE, Make it 
yQurUlf* io «ily jnd U 1 * fun to do. 
Contains everything you nned Id 
complete one Belt and one Wallet ai 
shown, includes pre-cut parts, profes- 
sional tools, dyei, buckle, and 
Instructions, 






TO ITT HQLU8 INDUSTRIES 

405 West Elm S(ract 
Sycamore, IL 601 V8 

Send No. i9-D?d Tong-Type Meiers at 

41? 7G each Enclosed is L check D money order 

tors t NoCOD s) Illinois residents. 

add sales lax 

NAME 

ADDrt ESS 

CiTV STATE ZIP 



Cl TV 



£t*Tf HR _ 

Hwimri Wn- iiVh M u4i-4iri IWflh 




■ EXPIRES OCT, 31, 1976 ■ 




SILVQ [BRAND NAME! TOOL CATALOG 
rhfmandi pf Ex^itirtp Tflfl Voluei! Stanley, 
Itikd, Olliers Fads. Weiliaw, Dfemel, Dis^lgn., 
irl-euos. Speedy Sprayrts. Pii^mh, Xennedy, Hoot, 
[fipckwpll, Chorine I IMK. CfC-KCnt. V.se-Grm, RmI- 
1-3 id, UrYimot. Audei Goaka, NLchnaliao. Cieneroi, 
| IndesNo, XociO, Wiis, Pany Clomps,, w#n, nrYu 
imony other Notic-noisy Advert ued brords at 
• Tpok A Supplies. We ship Coast in Copsf at 
| prices harp to beat, tend jl.OO f-ur ear big i6E- 
I page t &n i eatalap today. 

SILVO HARDWARE CO, 

j 10T Walnut IL. dEpt.f M-S, Philj., Pa. 191Di 



Univeriel Beuf?r/StmjwTl 
Tubtu — Ideal f&# shapina I 
ond jewntina small ma- I 
tori u Is that are narmoHly j 
difficult fa handle, Build I 
O'Cture frames, ploqucs^ | 
or easily edd o dccarativp ■ 
touch to mouldings. Foa- [ 
tures miter gduga tor safe | 
cutting at any angle. Ac- j 
cepts most router Skii, [ 
&iD, Stanley or Rockwefl 1 
— Add 42.50 fdr stopping — Reg. Sli.?S i 
7lD2i-S37 P —7 lbs Special — $10.11 i 



109-PAGE CLOCK BOOK 
Everything for 
Clock Builders 

33 Clock Kits 
30 Clock Plans 
114 Movements 
150 Dials, plus 
Brass Hardware, 
Hands, Hardwood 
Moldings and Trim 
3a years experience! 

Dnn't order until you hmveseen ihemfKsl m- 
depth dock burlrltfr'.H catalog Grandfather, 
grandmother, wall, shelf, school, bracket & 
noveiiy clocks galore 1 Tfte bsrd to fmd and 
I he unusual arc included far both the novice 
and the experienced horol og isl . 

Send 50T Today forCrafl Clock Catalog 
CRAFT PRODUCTS COMPANY 
Dept. l a Elmhurst, Illinois 00126 



USE ZIP CODES 
WHEN ANSWERING ADS 





FintisrJe liobfayl 
fluitd ymir own modsl cirs. 
ships, rochets, Frwn 43,4-ft to J?4.'95. Write for 
FE£F CilatoE today. Beiid 25* postage and kandllnt to: 



FEDEtSL hoesifj tQSP.. Dept. S70 B 
271 Part kit. St-. Htw tort, K.T. fMIO 



WAREHOUSE * 
DISCOUNTS on I 

NATIONALLY ADVERTISED ^ 

C.B. RADIOS j 




p MONITOR SCANNERS 

IN FACTORY SEALED CARTONS 

BUSINESS - HEGHEATION - PERSONAL 
satisfaction quanawteed 



WRITE FOR QUOTE 

Electronics warehouse, inc. 

4234 LITTLE niVER TURMPthE [PEPT 4] 
ALEXANDRIA, VA. ??3t7 
DR PHDttE : 1 703 1 754- 1300 

















M AKE ■ . . . $ 25 Ut 100 PER HOUR 



CiAQGE- I * luMflkM mnLln>] lystrni rli 

ybg'nukt purWjrin? metal p>n tact IsiWatt 
la.- fun h prvfd Bfitflr pam mt p*n- 
nUi, ‘pjU Sfii iliupkn button* fir up 
l,-i rtf £^;U bprlwa Fur wp 

I* 1? SO *J. G*L FPFt; IllminteJ 
mciin 5 mPklnq plin tty return 
mpH. ar ir.-d *14.75 Plm 53 Ii fbr 
ihlfp.ni ta RADGE-A-M1H]!, Jib' bit 
Supi PM-5 *jJJ Sill°- llilKHi ilWi 



Ll.iiiP. 



(iitaranta* 



WOODEN TOY PLANS 



VENEERING 

CATALOG 



to '.xrialin world'. n»lf vmiari, pn' 

Join.-D vp*™r*, ohi.uk. rbii.rdl. br-Oktl fMPir. 
wHd band A *r4 lnl«y*. lllmuiM In. 

full Eblor -x xi n-kunkbl* Orica*. L**fb| 
ti*W to *r*af» b..ut,4jHy r,.i.™d (urn I- 
luhk. MPl *3tt*i* ""WPP *1*11 p ly, Imitanl- 

kh«** klmpiniad cHtut s»m'n* m.th*d 



I 

! lu. Eulalug lh**i klrrpllli.d cfrntblt 5 *m*n 1 
| tk.t > du bun 1 ** 1 . Etn* l*r rr*r fitjlee 

I MORGAN VENEERS, DopLP01K32 ! 



tN DRAFTING AT HOME 



u A. L.bc. il.pl. **F 1 "42 K rM'i D'aFlJ-ifw* 
n»Kf«u ^iifl IP vb b-i ” 5r** far TREE ‘ DRAFT. 

INL CaHLLII hit." 



HflHH AIVIHI CAH iCHpOL PF UHUTlh!*. Dtpi P|DlL| 
h TWf ftur.1 UN CMPFH Vr .VltJOM. EiW. fiHQ L 



ADD A ROOM - SAVE 60% 



Jnit published !h&.0nvE illui triteit di.-l|-jr*uiM|l bout. 
T*ki Hd'HiJilkfr b< my 25 grnri htpuriahtt, flam, 
»ri, IJil. AnyDPr main *r If malt wilh av- 

nrkfu? mtflliginLf can c'n 1 1. Send 3 .SB rpFUPdAQlf in 
days, 



HimB 




Street 


(ity 


MiFt Ilf | 


Ran Cwk 


34545 A -itiii it Puna Faint, CA Q?6i"i 



i 



SCOTER TREASURE! 



faiKi .j»w iDcaflr^ go*d 
■ m ia i.maui *rnt*'( 



Free Literature! 

k IFT. fAG-E mi 

IWEI 1 NHL. HE 



BURIED TREASURE 



Unite from a UJNC DISTANCE! 

with Uttr* Smitiie 8 tR£CTiQNAL Intaln-r 

5EN0 FOR FflEE INFOPMATIlfl fl HOC HU RE 

r ff M TJ'M ! ? -!. 'l ^* ■ 



TAMPA, i LORI DA 33* 



A V 



D4 



Exotic Sports Car Kit For VW* 

Easy to E u i I d La-se r 9 1 7 



Sinfl n <CH 3 <y n*f* cnlnr 
[BIPB* INPK im ip*ib 

Elllp C ntprprl'Mi 
t?igl. F«-5 
AWE UrdSi. 
Coknla 
Uhl 
55J21 



A FANTASTIC NKW HICVL LF \W KNTEC3N 



STOPS BICYCLE FAlLpytm 



frn “I, r>rlv klf-JtsLimd Pud" II "IruCrhu* 



1. . «■( i -ii th* nml uf ViHUF Hgtntni 
I ,- 1 l ii'.l :iji I i-h Chi> [irtrt'H TTi nf J '■ 1 1 
■ lAnd miiki iie>! IVtU iMrfl urr.!.|.tiil 



■ kltffc* 

_ f 

bLL Hi Jr'|ii W*uB nhii'l [inrki ip |n(B. T»1I FEylrH 
p-l'p i in *■ !■■ line f.,.r asu-hntusidH 1]|*L Jnnvu m n*uu nuar 



Win. BH|4h4 



1 J |0 1 ,^: i - 1 .il id CRU far PlraJlHTit ki' kf-L^n d v 

Stftfcp whiicli vOU" pripTfr Wfwft DrtfT 

MONEY RAC* ouarantEI* — f*n-di*R-* 

|EHD RJV plus 1JC M?r ihippifvp md hpntf I itigi tu; 

BIIBUI • IEHEU MFC SSAUIUT 1 



MOTOR OIL TESTER ' 

OIL THAT LOOKS CLEAN COULD BE DESTROYING 
VOUB fNtllNE - GIL THAT LOOKS 01FHV MAY BE 
GOOD FOR THOUSANDS CHF ADDITIONAL MILES 

OOH I JUlT £HFCK OIL LIVtL. TEST IT f T THI1MME TIME 
UliNC Ji.ipT * FSW cm(#s a F OH fl»g» TH* afiTISF. tgrt 
*11iT0MaTrr THJh«(SMIi5IO« FLUtD TOO F^ll E IlHOCHUAE 
OIL RLSTiRC-W ft.5SOCIATE& 
l aTl, aUTiZ RiiCHF iE LD PLi?* apf FU?4 <■ ft CL WM 



JUNGLE TENT HAMMOCK 

fjjr *j,i rirm:.r r r ,i„ f ,«■(.- ItiNn^Fm/ fop — 

■ I .i.ii ii I iai fnVuiiF A f T Y I- 3U iT 

*29“ 

ffu* 
R**l* 41 f fc 
HUlilllE* 

TYCO CO- 
PM ■* 

|ti IDS , 

Vienna, V A 221 BO 

MiLlury MniJal* A ifillpglijr* lii'iai* — t HtRlnw |l-4*u 



DISCOUNT 

SALE 39 * 9 S 



AIR PISTOL 



IMPROVLO MDflEt,. Bull I to 

SJipblB barb pfllfli *nrf d*ni. thii 
rjhl C*.r*4^ fir ciOpf n iull 1b* far l*iyf' 

Y*rm-rli «iKur*l* N* <Q? cw*fiife*l l» '*!»•«*. 

Onr* n t hif*|if'* bkrfli.n, Drdtr M-**r*l Qt.Iv » 7.TS 

hw H=h IB-*. 1T.H (H ' «n 0ir*B i F'lium tt *• pM 

I* 0|5M'F DT t*l Tllfl Fhirff.. t? bfl fpd 

Airt PISTOL, Oepr. m 9 

4S3i H..nUng1pn C* 5*., L*l AngfE,,, C*lif 9003? 



IEOA1 KIT 



*25 LIVE SEAHORSES 2.9S j 

■ Kii lift eh'j Kiklrd I'firt <,r I rribljrgiupfii, H> banf^ J | 

I OWE WWSAHit MA LE. » I" ■ ; h- ■ e im " , . *T| ■ 

I i n m nun 1 - » 15 FijF’irt Miniic ejM. ft* J fc':J insFmir- i 

,i Mn ., ir j,|,' J r-‘ n. j 5n.v ■ ijb iim- mill. A Urn L K11 

I hUTII LL\fOA| 1,Q[:4,IUtlM SiE.UI0R&F TRLL, 

! 5t k hue lUS. I OR \L *MI SLLit \ SAS rt 5^ nsi 
I l.AHCi. IJt LLAF AOUAWOM AMD ALL ABm L 
| ACCtSSCHUCS WITH ' 'lATI.O PACRSOL ^E AHUflSFS 
* 4 I PRLUSA.M MAI E5-WYER SEA HtHLFiES liic.ej 
1 AH A i fr -u 33 «i Vfr Air AfJ.Y Am? CJpi'iWrV Gujfjnrm! 
i E« hh.il !ml (hffl FM-.J*. 342 tr**, CfFfL C.hl .1 f I 314 3 * 



BUILD OR BUY 

Grandfather Clocks 
Wall Clocks 
Shelf Clocks 

* Po'lt-Yoursdf 

Ptc-Cui; Kita. 

* Factory 
Finished Models 

* Factory Prices- 

* Solid Black 

Wakiut, 

* West German 
Movements^ 

Dials. 

(krafe for f me 

Broehure 

WOOD WORLD, DepL 28 
P, O- Bon 32 , Theodor*, AL. 36582 



r -— ^ SUPER DISCOUNT ^ 

PRICED % 

CAH STLRE.Q — PORTABLE RABIQ— TAPE fi.ECQRDE« 
— NAME flflJIHQS— 

Fully F*rln'y Mlxrrani; r d, All If.* fklliyRMIt InEllid.* 
fcnBlrudiani. fivnri n.r«i« AirJ kfJd r# pf 4*-* FACE 
CHVEE »ruf FBlC* LIST, 

W.T. Electron itt 

■ 43**3 LakfWChlfl *lyd-, *awn.y. C.lil. 11^43 
(2131 «51-53IJb 



HOME INSTALLATION 

tin* nivaF ini uii^i ia-tIb I^iiH rta' i m -■ .i.r< « h-e 

■ hM«»» IHlUHMd . Pflfri -fVB.i.r.*, m >l*C-*-b kfl. . u»ll < 9 g) l.npl.l.. 

I^Hl-i '1 «|U*UIF|I i«ir.|Miiini i. p All iliLlulei 

dll Jr a kijfriakii e 



RC VOLDTIOF4 A H Y D£SHGN MATERIALS 
BmbIlI «. fkroli ml4>n*l qu*i lty 
DRILL PAESt Iff IJiuf limp 
4 t 1/] ihf gait. PresItFOA Btfili 
in a lew kp««e. Lb* .ibritian 
l*d null*, Uiei iliniljrd l>K- 
t)i: moldr. Kill ind pUltiTram 
iCO FACE hlluitralfd broth u tt. 

Uon*y bf(h jginnlM. 

O-t Wltbinlul Tool D>*.. Otbt. PM.Z 

ii; i e, Firciic ii.Tuttbn, Ariitm isnn 



WINDMILLS 

S.iBib S 5 .OO ITFuikiFiMn-' Fur '.-I 
B-xljiim; 14 hi Oil gnnlaln* |nH'nr.iL»lti 
i II bilimiiibi^^ v, mdltilllf, rnu'i-rH, iiBI 
p-.-.:i. - 13 ' l urh, hklttlA ill.' ii I ■ -. 1 1 1 1 r ■ , 
i -.> I . l i 1 1 piarLfl, pl lgf?- nr-.it iimm, 

I tier wfndmlHs- Iv*'* l’i mi 

linn l il iC (JK- b. iii'h F ■ l 1 ID- J.I-I.V I 4 M 1 STFj.I 

O'BROCK WINDMILL SALES 

Rut FM-J 

Nfrtb BtnLurf, Ofiib 4+445 
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CAN TRANSFORM YOUR VW into a UNIOUE-PICK OP 



Wi 



DOIY1US DfPI py 311 EAST mH 

KANSAS CIR MO- B^lOfl 



SEND 

St tar color brochure & information 
$5 tor tnttoiiotion inttfuCffont & tomptoies 



t i.b ■ ‘.ll mur' UFH kkfQ TH .4&1 

i't« 1*1 “■» jn™ u» «> IF " 1 m*-* 

H-PK* W F|vr#ki«*«i wi Mit-Ji Qr|H 

pk-i i nm. iz 4C hda g r, di 

hi AC HAF T bn Ll! urn 



& PLASTIC GUIDE 

4lfl pJBff il Ihc mi if HinPCflf illui- 
Intfdi: catalfiur, fbr tmltlmHI- Ihl 
industry (Yfi prMluFtd, Order >»UF 
tapy 1*-d4y , 1J.5Q ppd-. flnlurt Horn 

■ it tli.no wder. 

CUTWATER HARDWARE CORP. 

a*SP Snurr Dr -i (ipm-nidi, m.J. ay*ii 



PORTABLE STEAM CLEANER 

3-tF.ll> in **<4I|4|. 

CLEAN: 

Engine*, Att Fllterf, Lgwn mowin. 

3 pear f}lrorant*fl fire b»i, cuill. 

liquid id □£, propons fired. 
Weijhl 120 Ibi. Adlllicry pyriip r». 
qurred on low wpmr prsiiure. 
WEDCO MFC. IHC-b Dept. M-7 

fiall L. ii- • !■ v -. 0. Jllhun, Wly«. 93*&t 



BUILD YOUR OWK BOAT & SAVE SIS 

FftAlAG KITS. PLANS, FULL 5I2E PAT- 
TFRN!i MpKiJirY lor amitniri. Fuircl $1 lor 
1 2 fl ^ tiutof. Ow*r ISOdewrn, iralt^** 
FREE rj B<hH|ijlhdini( Supplhei- bftKK-r* 

GLEN L MAHme 9l£3D«ptT HiMKrn 
tlrtlll-niF . C A 507 M 









CLASSIFIED ADVERTISEMENTS 

Rate; $2.90 per wore! payable in advance each insertion. Bold lade C&pitaEized words — -75£ per word additional 
(First word set In Sold Face at no extra charge, Zip Code Free), Minimum insertion ten words. To be inserted under proper 
classifi cation „ copy must be in our office by (be tOlh of ihe second month preceding date of Issue, The next available issue to 
place an advertisement in America's No, 1 Classified Section is July. The closing date is May IOth F 
Send remittance payable and order to Popular Mechanics, ATT.] H E, Kappel, Class. Adv., Mgr., 224 West 57th Street, New York, 
New York 10019, As a consumer service and In cooperation with our mail-order advertisers who use post office box addresses 
for their convenience in handling your order, Popular Mechanics maintains a register of such mail-order advertisers containing 

I heir complete name and street address, which is available to you upon request. 

When answering advertisements please use I he zip code number 



AUTOMOBILE* 

SANDBLASTER 929.36 (All Required!. Free (leleils. 
tn ka. Ban 66573M, Houston, Tem 77006. 

POWER SPUR SAVES CAS. Giving Ctrl more pflp, 
power, run I economy. Guaranteed SA.tlft. Buckma*ter, 
Bpx 301, Wakefield 5ta.. N.Y. 10466. 

"H MTS Carburetors- — Ik they Exist? FrtS Detail*." 
Madison, Bax 206-5._ Berea, Kentu cky 4 0403, 

1 KCHE ELSE Your Gas Mileage. Free Iniprmat-on. Bur 
1596, Santa Monica, £A. 96406. 

13% erf Delta GDI. Radar "Srieeper" at Lights., CB. 
Gauge*, Tlrn. Free Catalog. Machines, 29M 

Felmqglh SI., Brooklyn, fit 1 1 235. 

ELECTRIC vw CONVERSION, . Plans Any VW 

including Station wagons, AIL parts In stock. Require* 
lesa than 2C man hours. Dealer inquiries ininied. 
Precision Products, 731 38 ftoud not Drive, Spring held, 

Virginia ffliO. 

LOCKED Dul? Keys in? UKtl opens any auto (wr. 
SO, 06- Details, Stamp Ingram Enlei prises, 322? 
Rogers. Warlette, Michigan. 4B4S3. 

SAVE CASOLIN E — 25 ■ 4 5%T li'ua r a n t e e U ! ! ho gimmicks 
— no attachment*. Froiessmnai Secrets revealed! De- 
tails FREEST Pc ECO #GB5, *53 W 256, Riverdale. NY 

10471. 

CAS Savings. Remove SWOg device*, Details JJ.OO. 
Hor-Cal, Box 214932. SatriffiHrtQ, Ct. 95821. 

AMAZING HEW tJUDK Reveals over 230 ways to im- 
prove gas mileage! Guaranteed. Only S3. 00 Mr. 
Mileage. Boa 4S0P-H. TucSon, Arimiu 6571 7. 

STOP OIL IWRHiHCr Amazing Product makes any 
engine rvn Setter. Send 1 be To: sunrise, P.0. Sox ?G2, 
North Field, Ohio 44&fi7, 

MIDGET CARS 

TOItfl AD IN POPULAR MECHANICS WILL BE SEE* 

By more than 5,000 000 active buyer* for your gjrad-. 
acts and cervices. It costs only £2.30 p*r w0*d. And, 
If you wish |q run oil or part el your ad in bold capital 
letters — you can do so lor as little as 7&C per word 



lelters — you can do so lor as little as J Si per word 
additional. Act now! Send your Classified ad 10: 

POPULAR MECHANICS, CLASSIFIED DEPARTMENT, 224 
WEST 17 TH STREET, HEW TUHK, N. T. 1D01S. 

AUTO SUPPLIES * EQUIPMENT 

HYDRAULIC Jack repair kits parts and Supplies. 
Catalog £1.00. Hydraulic Jack Packing 3 Teal Co., 
Itic., Ceneral F.O. B ox 3, Staten Island, N.Y. 10314. 

SEAT CWDT, Jumbo Storage pockets attach behind 
Standard pi c Hup seat. Carry fish rpOs, tt»ls, camping 
accessories, guns, irtremejy slrcng nylon remlprcedl 
Huge 51 "a 13 * pocket plus three 17 ** 10 ". Installs 
instantly. £ 11 . 95 . Ellsworth products, P.tJ. Box 25 , 
Andover, Kansas 47002. 

BATTER* RE BUI IE 15 NIC!, recpn^tenlng, Wf furnish 
molds. I cnls, instructions. Acrid innineerma, P. rj-. Sax 
4062, Mesa, Aria, gag. 

AUTOMOTIVE Discount CliA InFaimatron Saje; ADC, 
Box 7 3B DF, College Part, Mp gq?4E7, 

PARTS: Army jeep and tiuek parts, spar* Paris A 
Egurpmein Cn-, pO, 6<w ?$l, Lexington, Kentucky 

UNIQUE Iglit Continuously Monitor* ignition Per- 
formance. q ARC, Bum 47375, LOi Angeles, Calif 30047. 

BISK BRAHE PACKER peck bearing! wtthout removal 
or Wheels rotors calipers brakes lines. Trem Product*. 
7B Page Rd., Bedlord, Mass. 01730. 

AUTOMOTIVE tools A Equipment, Nationally Adver- 
tised fliaflds al Discounted pnees Ipr Mechanic*. SfifuT 
5eH-tddre$*ed Envelope for current specials. 
Associated Distributer;, 401 AuguSU St„ Cincinnati, 
OH 45202. 

SATE Das, Oil, Repairs, Details Free. Motalcy. 2532 
jklfMrfflr, Chicjfiq, III, ODfilZ, 

HOME made Vafl-nr Injector. Increases Mileage. 
Instructions f2.00. Vidmar Crilts, Freeburs, Illinois 
62243. 

MOTALOY Rlftff-Vilrt Job' While Driving! 36.75 Post- 
paid. T«0 312.26. Guaranteed! Andris. $ox 34237, Dept, 
263E, San fftnclsw, Ca, 34134. 

STOP-GLARE From side view mirror when nEgfit 
driving 32,00. HAST. 165 Pinegrnve Ave., Rochester. 
K.Y. lo-Sa?, 

MAGNETIC CAR 3 PONS Great way iTadrtrtFte Free 
brpeburt. Richards. 240 Ellis, Snaron, PennEylManiB 
10146 
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SEEKING Oistributdrs far »m COmpheesOR^. 
Caccatb. P.O. Box 1005, Stamford, Conn. 0 15 904 , 

IGNITIONS. High Energy Systems. Broc^um. 
Labtronlcs, 3635M Hi llside, Y psilantf, Ml 4B1J7. 

ENGINE STRHO. Mechanics. HotaylsEs. Now, a tap 
quality engine Stand you can build at Jaw cast. Engine 
revolves 36B' laterally for easy all around atceSSi Sale. 
Sturdy. Adaplable to all cam nun auto cn nines Prq. 
fessionally drafted plans and: materiel list 910,00. 
Custom Designs Co., 9Px 7, Wavdrly, Miflfl. 53390- 

HOTTEST Gas Caver an the market. Should INCREASE 
Mi LEASE IS percent. Free details. Free Energy 
Specialists Company. Dept. PM5, Route 1. Bo* 317-6. 
Conway, So. Carolina 20526. 

HOT? Therm-O-SJiield film cools vehislefi or hdmC- 
Settd $1 for Catalog A Samples Eai Themn-O-Shield, 
B156 n.w, 103 Sheet, Mijmi, Fis 33016 , 

WHELL BALANCER3 S14.55- up. Erne tail log. Jacob S40 
MasuHcturing, Box 66143, Seal tie. 56L86 

DRIVE On Auta Ttamps. T00% Angle Iron CrxiSlrud- 
tian tested Ea B.SCC pounds, per pair. 52U per pair 
FOB. Peach Grove Sales, 5736 Spriegdale Road, 
Glfldinnati, Oh lb 45239 1 . 

UNIVERSAL rn-hne To fl I FilferTNew unique Design, 
fils 'if tp fuel Lines American 5 Foreign Ctrj. 
91.5Q ppd. Fci Auto, 5 Mpmoe SI.. GnifiaHl, N.J. 07D25. 

RECREATIONAL VEHICLE PARTS 
ANP ACCESSORIES 

FKEE FREE . FBI El LSrgeit R'f llCceSiOiies 
CJtjfpg in U.S-A, Fredson Trailer Supply, Dept. 60A, 

B1J) N. Hai bor Blvd , Santi Am, CA 927Q3. 

MINISJKE, Lawnnvbwar. Small Engine Hepfnccment 
parts itecusig lies, at discount price*. $1.00 ler cala- 
log— Helundsfiie First Purchase. A C. Products, P.D, 
flax 3413, Waco. Tem. 76707. 

MOTORCYCLES, BICYCLES, 
MOTOR SCOOTERS, & SUPPLIES 

WCHDRCTcU Alarm Buirp rogrsfllf Fqr Under $2P. 
Sand $5.00 far Instructions. Technology, L 99 Pleasant, 
Width rop, Mass 021S2. 

GO-KAR^ Mml-fllhe, 4 Wheel' Bike Car. AND Ele- 
8ike, PLUS Learn to Weld irastructiuns. ALL ror sz Dll 
E.J. Sale*. Box PMM 3064, Centerline , Mich. 4H015. 

AMERICAN Indian MotoreycTe Part*, 119- Ellt 
Huntington, Monrovia, Cililornli O 101 S, 213 . 447 . 4 u 7 g, 

ILLUSTRATED Catalog. 26t Pails an if Asccsso'ies. 
Custom and Steel!, for Most Make* and Model*. Motor- 
cycle SUpfUy. B«i 159M, Falrbury, INihOk* 61739. 

MQTDftllE B I CYCLES-— PLANS i Ml Electric. $2.«,,. 
Gasoline, S2.DD , , . Bath, 53 .UD , . . Guaranteed 
. . . Britt, 466 Springdale. Atlanta. Ga, .Tul [>b 

IDDD MDfbR CYCLE RAHGAIH5 Used Blkn J3&.9 >Tp 
rebuilt Honda Engines. Parts and accessories all 
makes. Discount bulletin 111 DD Bunico l.lfip M., 
Covihgtcm, Virginia 24426. Phone 7dl-S62-3Bfl5 . 

HONDA. Yamaha, Harlay-Oavidson Parts. UiScounl 
Gala leg Z5c. GyClerama, CeargEtdwn. Illinois 61446. 

CONVERT Your Schwinn Stingray Ed MUND-SHDtK 
MDTDtfiDss Bike. Bdt On Kit. f-^i 5Q. ^end Z5C Ppr 
Information. A.G.E-, 12?B Lbgfln, Costs Mess, ClUf- 
^2E26. 

FLATHEiffl zephyr Motorbike Conversion Kit. Com- 
plete, in* most 26-inch- C&SSler Brske ihidtHeWeieltES. 
4-cycle engine. Glrain and Belt Prlye. Automatic Clutch, 
Head, Tail, and Stoptamps. Wiring. Aluminum frame. 
Gan b# pedaled. Easily removable. Brochure &D$. 
jr.urrslcp. flax 764, Columbia Falls, Montana 53912. 

BUILD DRIVE AMAZING NEW PEDAL CAB’ nee rj-g- 
talla, Pedal EnglnaaririE. Bdx 1648, Largo, Florida 
33540. 

MINI-BIKES- Go-Kart*. Engines. Clutches. Discount 
Catalog 25 $. Loicneo, Danville. Illin ois 6 163 2. _ 

BICYCLE Parts and accessories, wfiolewhl priEfl*. 
Write: Bicycles, 4693 Wm, Penn Hignway, Murry; vide. 
Pa. 1566R. 

AVIATION — HAHG GLIDING 

NYLON KITES — Completely new design. Various 
Rinds. FREE Catalog— Boa 213. Livingston, NJ 07634. 

UNIVERSAL CHECKLIST Increase a flight safety! Good 
fO! All light alrCMfl! $3.75. Write for free hlPrmatiOrt, 
Awk Aklatlpn/PS. 5539 Wist 142 Place, HawHicrh#, 
CallfontH 9U25Q, 

SAMPLE; 25C: Hang Glider, Newsweekly, flai lifiO- 
DMY124. Seota Monica. CA 50406. 



PLIGHT GLASSES!! NAVY sTnt Hand. rat ted metal 
Irames- — gray, high -Impact lenses, Guaranteed break- 

F roof, sc ratch3 root — one year!! Send SB.95 today! 
isher Products PMfi , 1422 Brarwoad, SMdafl, 

Louisiana 7045 E. 

ULTRA-LIGHT HANG 5UREU Ffam world't lirgtft 

manufactorer. UnsurpassEd quality -K E»fflty. NdjuHp 
plans — $5.00. Kits, Complele gliders. Frae Ragallo A 
Icarus IralarmatiDii. free- Flight, 12424 Glad slam, 
SyltnAr, Caflfariua BL342. 

HfUf« RLtDINE Haraftook, Sw Pages, $5.» paslpaid, 
Poynter, Bax 4232-$, Santa Barbara, CA. 03103, 

BUILD— SINGLE-PASSENGER JET HELlCOFftfl! Ea^, 

inexpensive, Detailed ptans, draw rngi— $6,00- 

Helicrafl , Bpx 7l$3, flaltimare, Maryland 2121B, 

ALL About Ballooning. Handbook 93,95. Aaroitation. 
flan i4i, umg s*uii, Ontario, Canad a kqc ipo, 

VW ENGINE Convert* to Alrciaft engine. 32 engineer- 
ing drawings, stepped instructions, 97.00, Verier M*j- 
4Mo. Tachometer, Gauges, Instruments. HAG, 78 E- 
Stewart, Lansdowne 19050, 



AIRBDAT Propellers, Engines, Hub-s, Mounts, Sup- 
plies, Corvair, V-W Conversions. Removable Aiidrives. 
Catalde 92-OQ. Banks-Maxwell, Box 3361E., Fl. Worth, 
Texas 76105, 

AIR BOAT Propellers, 2-blade, 3-blade, 4-blade, Multi - 
blade havarcrart fans. Test Propellers. Industrial Wood: 
Fen*. Cola log $1,00. Arrcwprop, Bax 1BZ26M, DAIehnma 
City. Oklah oma 731 IB. 

BUILD- A Vt size P-61. Plant, Hitt, Cwnpltlt infer- 
m.Hion 55 00 . Carter Aircraft Co,, Ocpl. D. P.C. BOX 
WJ074, Reno, Nevada 69506. 

THE iDUN THAT GUT THE WRIGHT BHOJ. OFF THE 
GROUND. ’-Progress |n Flying Mach inns" by Ociave 
Chanute r famed civil enjlneer, glider pioneer, "lather 
af aeronautics". Document* 40D years pf design A 
engineering in soaring and powered flight, formulas, 
experiments. Recommended Ip Yfltbur Wrigltf by 
Smithsoniah. &J delailed drawings of pre-T^OO flylne 
macniiles. COMPLETE 2M-P6. HARDBOUND REPRINT OF 
THE DRIQINAL TIM CLASSIC: $12.50, aGC postage. 
Asseclaled Bool! Service, Bex 7764, Lom Beach, GA 
90107 . 

hovercraft 



AERD-iAH Amazing Move re rail built easily with ordi- 
nary tools, Lawnmnwer engine powrr. Garries one man 
piu*. Hovar*, flits torward, backward. Sideways over 
Lan-(J,-iS&w, water. Complete construction plans and 
brochure- *5-95 A*ro Projects, 9dx SlltfPM, Clinton, 

New Jersey 08809. 

HUVERCBAFT Plans AM Sues Tetied Oeslglts Catalog 
91.00. un IVY riil Hcvercran, Box 281, Cordova, IL. 
61242. 



BOATS & TRAILERS 

EUAT KITS, HULL KITS, FRAME KITS, PLANS t . 
PATTERNS, World’* largest calahfte, av*r 306 modern 
design* lor the amateur in fiberglass, plywood, strip 
planting, steel. Slum 1(1 irm, tflmcrtt, fr&m 7 to 7D leal. 
SAU-'Fia-m*, Dsy Sailers, Mo-tor sailers, Oceatt Racers. 
Trimarans. Catamaians., POWER Cruise f*. Trawler*, 
Run a bouts, Flshina Beats, KJ-yekS, inboard S Out- 
board Hydroplanes, Tunnel eo»(s. Aise complete boat- 
building material*, sail;, ribergi?;*, plywood, etc- 
Send 51.00 for catalog or 92.00 for catalog plus boat- 
building guide to: clam Cull, I6-P, Aqua Lane, 
Fonawanda, fiew York 14156. 

FIBERGLASS BUILDERS MATERIALS, Lowest factory - 
price* in Cloth, mat, roving, resin, epoxy, loam, 
bronze, hail*, plywood, mahogany. Send tt.DO for 
lileralura or 92,00 For literal ure plus booklet on moldi 
making and -How to” fiberglass, CLARK WAFT, 16-PI 
Aqua Lane, lona wanda, ffew Ynrk 14150. 

BOAT BUILDERS: Ferro-Reiln PmCJs-s. Practical. Dur- 
aUFe. Fxcell For ftnnateors. Complete InsiruCtknts $5 00. 
wm, m. ksif Jr, ft Asiec., Bex 142, 51. Leonard, 
Maryland 23695. 

SWIFT \ty Cruising $iwp Plan* 930, Lucander 
Designs, Box 3164, Brownsmiifl, Texas 1 8520, 

BOAT PLANS, FRAME HITS, FULL SIZE PATTERNS! 
Easy, proven methuds esuflciaiiy for amateur* include 
step-by-*tep pictorial instruction*. Huge 1 23 page 

caterer show s- Sailboat g-Po we rbo at *- 1 flbeards- 
Cutboards - JrtS - Houseboats ■ Cruisers - Hydropiane* 

■ Trawler* - Calamsrans - Sin Boat* - Tunnel Hulls - 
F-' to 49', New ■’Dnu-Ofl" fibergles* Design*! flko 
laslf-nitigs. fiberglass, rigging, hardware, sail*, *fur*, 
boat trailer plana, "inw-’r " books 5 and 9 1 DO for 
catalog plU* Free "floalbuitding Supplies" brochure. 
GIeiv L Marine, 9152 Dipt. MR, floireran*. CdlllloHeT. 
Calif . 40706. 

(Continued in next p^gel 






BOATS & TRAILERS 

tconllnuffl tram prrctairn; page] 

FIBER BLAB'S Gance* Kayaks, hin! OucWbMtS. Atony 
exciting models, Easily assembled kits. $59.95 up- 
Free Literature. Riverside Canoes Box D-5-95-fiF , River- 
side, C aiif, gasor. 

FREE Catalog, Kayaks, Chides, Sailboats. Piraj;u6S, 
Fish ini boats, DdCttHts, Flans, Pa Me ms. 41 made Is. 
Outdoor sports, Biu 1213-p, Tuscaloosa. A'a. 35461. 

CANQI$! Kayaks! Factory Direct Kits, from $30.00- 
Quality wood canvas designs. Free I I n r#1 u r i* . SpOito- 
cralt, Bon G36-P, Allentown. N.J. 06501 

BAIi Tour Canos. Complete Rig — Heady to Use- 
Brochure. The 55 Bailer Ccro., den 2429G„ Dayton, 
Chip 4S424. 

ENTER the world hi silent boating— ELECTRIC 
CAFt&EIKCr Free brochure. Blue Moon Ventures, Dipt- 
1PM, p,0, 001 3305. Slml Valley, CA 93063. 

$AlLMAKIM£ — Make your own sells, cavers, bags, 
awnings, dodgers, aim rwfifti systems. The Amateur 
5a 1 1 maker's Catalogue — 44 pages (t kits, supplies, and 
sailntaker't hardware $l.W--34ilrlte Kits. Dept. PM. 
2010 Lincoln BlvdL, Venice, Qh 96391, 

NEW 1975 Evimudts ... 6 $3M ... 15 $549 . . . 
40 $74$ ... 50 electric $1030 . - „ 70 electrrc $1230 
. . . All Sites. Seott' McCulloch Paris. Handling $100. 
Elcctra Marine, 610 Meirick Head, Lynhrook, New York 

n&Mv 

MIISOATS: If -BJ49- Sir— $l329i 26 r -$2M? 2V 
Power Cruiser -$2lS9. Save $2000 — 55000 — more!! 12 
feel pry mo 10 eh fiberglass models .Easy terms. Free 
OatalDg. Luger, Duct BC7&, 3000 West Highway 13. 
Minneapolis. Minnesota 55337. 

FIBER GLA£3 Cloth and” resin, World's finest Cloth 
end non-run resin, at direct milt prices. Complete line 
of plastics, silicon bronic and brass Screws, save W$i. 
No sales tax Boat Flans Catalog 25f. St i I <?S. Boat 
Supply. Box IIP. Linden Avenue, Mantua Heights. H.J. 
0»5L 



REVOLUTrflNARY D'' Scat Built EASILY to half day tor 
$15.00! Plans: fi r Outboard $2 95, 10 r Sailboat S3.95. 
Guaranteed Falttor, Sox HI, Ftodway, California 
95560. 

FI BEN CLASSING? Complete Instructions? 'C ragmans 
Fiberglass Manual" Only S2,wr Postpaid! Edryn 
Corporation, Box. 537F*, Cocoa Beacm, ri onda 32931. 

3QG DESIGNS. Patterns, some kils. CalalOgr Power- 
boat Iflti pages. $1.75, sailboat $1.75. MarinecrAft. 
Box 161 -M. Brighton. Mass, 02L35 



PONTOON Boa 1 Hills. Save Fitly per Cent when y o n 
buy Direct. $1.00 for Plans. Pictures, Prices. Rotocast 
FlMtillW, 257$ North Faltoiew. St. Paul, Mn. 5511$. 

BUILD A HOUSE BOAT FUR LESS THAN $1001. Il l I 

25 Fpptef with • firaceFyl vee bow Best of All. wito Its 
3 Ft. beam it's trailer ah In Plans $24.50. Send toi 
Popular Mechanics, Dual. HE, Box 1014, Radio City, 
New York, N.Y. 16619. 



CAMPERS AND TRAILER 
KITS — PLANS 



CAMPES/THAILER KITS, Plans. Full Sire Patterns 
especially fur amateurs, Sava] Build yum own RV! 
U-erens Of models for dome si it and Import vehicles. 
New gas-saving modeii. pickup covert, fiFiti wk tiers. 
Van Conversion print $5 00 PictoriaF instructions as- 
SUte professional result! , Sens $1 DO frelunsablej for 
Illustrated details Plus rv RitsvmuFpmenT catahti. 
GienlRV's. gisl pm Rosecram, Bellflower, Calif. 
90706 



MARINE EQUIPMENT 
AND SERVICES 



MARINE Engines, conversions, parts, equipment. 
Data Idf FREE: postage and handling 50(1 Stokes 
Marins Supply, Coidwater, Michigan 49036. 



CONVERT Auto engines to marine. SB Page Call log, 
50 1. Lehman Manulacturlng Company, 600 Elizabeth 
Avaflue. unden 4, New Jersey Q703B. 

AUTOMATIC Boat Bailey, $6.95: Information Write: 
UePertra, Grand Haven, Michigan 4H3 7. 

SEEKING Distributors For rotary OOTBOARFm DT p'ls' 
Am I lco. P.O. Box 1005, Slumlord. Conn, 66904. 



ATHLETIC AND BODY 
BUILDING COURSES 



POWERFUL Mu teles Fail I Guaranteed! inquire: 
Goliath Enterprise!, BOX 933F, Wheeling, Illinois 00090. 

IHCHEAIC Height ! 2**, 35t Guaranteed, Til le~T— 
ri 2T7 Fry ur Napoleon Of o 43545 



ARMS. tl+ INCHES IN 90 DATS Or Refund 1 ! Revolu- 
tionary Arms Speoa FI ration $3 DO^Compretall f Karate 
—Free Fnlomietlani PnenomlniitlEi. Box 361 D. 
CLresnem. Qregpn B703Q. 

SENSIBLE body Building tor Bnglhnprs. Send $5 6D- 
The InloTmatLDn Company. Box B, 036. LlnevIHa. 
ftlahanu 35266, 

GDLFEPS! Score «n Ihe 70'^ All rfn- Tlnir 1 hrw hm?k 
guarantees results. Money Back! Send $4. CLP, POX 
6152, Marietta. Ga. 30662. 



SPORTING GOODS 
AND EQUIPMENT 



BOWLERS’ GOLFERS' ATHLETES' Develop vice like 
gripping power *Hh Eke »m«Zing POWER CRIP. 
Ilranjtthqns hands, wrists., and arms. 19.fi li>i 



AR CHERT lowest Discount Prices, All top brands. 
Orders shipped same day received. Money-back guar- 
antee, World's Largest Supplier . free catalog. Anderson 
Archery Corporation, Grand Ludge, Mich.gan 43937. 

HUGE Sfrurtsmaiii Catalog l«w direct factory prices, 
Fishing, Hunting, Archery, reloading Carr pi mg. Send 
STOP Refundable Heelers lnc. a Pept, CRM, Waseca, 
Minn. 56Q63. 



SR.ATC96AR0S PPCFESSICFtAL Holla add WSyfle B'Own 

fiberglass braids Free brochure. Free 5 ri r it, BOX 
2129-A5, Teaneck, N.J. 07666. 



TRAVEL AND RESORTS 



SAVE OVER 3200.00 OK TO|IR LAS VEGAS VACATION! 

Free Brochures. LUCKY. Bax [9307ft, Las Vteas, 
Nevada 96119. 



FISHING, TACKLE, LURES 



Fl$H IDENTIFIER!! Waterproof, pockelslre cards make 
identification easy — full cosor! — Sample $1.00 — 

Da r rum Ha use, 1914D BrlarCliffe Blvd.. Wkealon, 1L 
661B7. 

COHO 17' Fisherman Dory Plans S2G.Q0. Lucander 
Designs, ftox 3104, ftruwnsullle. Texas 7 #5 20. 

FREE Cslalflfi: Reels, Reds.. Lures. Fishing Acces- 
saries. Lure Parts, c.maiif and Dee kpac king. Lowest 
Prices. Cabela's. Inc, Dept. 513-665. Sidney. Itebr. 
66162. 



CATCH M6RE FISH!!! New attraction method 1 FREE 
details Write: "BIST NEW IDEAS". Bax 1606 El 6 
Water I On. Idwj 50704 . 

FISHERMEN! Build your own resting spin, fly or 
salt water rod from world's largest select Ice. $2 66 
brings you cal a leer J. Lee Cuddy, Dept. E, 456 N.E. 
79 SI., Miami, Florida 33 13B. 

NEW Rapala Fishing Guide, Proven techniques for 
lak r.,- more and bigger fish. Written by pros irarn all 
Over North America. Send 52.75 for book, new tala' 
Fogue add Bapala Patch to: Normavk Corpc rat Inti, Box 
CLPM. t7!0 East 7BLh Slrtel. F4inneapo1is, Mn 55423. 



EARTHWORMS, LIVE BAIT 



EARN $20,006 4 Yearly liaising Bullfrogs!! Details 
Free! Quaestor, Box 27U7-PM. fioebester, N.Y. 14G26, 

GEORGIA Grey Hlgfitcrawlers — Raise or Retail — Prof- 
itable — free Literature — Fain's Wholesale Bait— 

Ed: sen, Georgia 31746 



EARN Money Raising FiShworms For irs! Exciting 
delaila free! Pakhavefl M, Cetfit HIH, Texas 75104 - 

FREE UltnlvK, ProfitabFt But in its Raising Flth- 
wnffes, crickets we Tcarh you ivpw la Rant and S*». 
Write today. Carter Plshworms, Plains. Georgia JI17BD 

RAISE Grey Hula' RodwOrm Soilless Method. Three 
03 ks, Dresdon, Iqnn. 33315. 



1 1 3. 00« YEARLY RAISING FlSHWORMSl Outs land mg 
breed. Send 45( stamps For raising instructions, full 
derails. JPfCIAL today! 5, MW fiedwqrms $15,95. PoSt- 
nxid, Georgia Hatch pties. Dawson, CwrglR 31742. 

MONET In Earthworm. Bookltt ll.OO. NIcK's-- U 
Seventh $1 , -RFebmond, Cl I If, 94BQ1. 

HYBRID Red Worms: 5000-S 1 5 .00. 90 .006'$36.00 r 
Postpaid. Raising Instructions, Brauns Worm farms, 
Box 4135. Waco. Texas 76765. 



HUNTING, GUNS. DECOYS 



PELLET turn 5 and Accessaries. $ensibie, Rnlayable 
Shontlrg anywhere. Finest nBiilE mcidels' salLsfactlon 
guaranteed. Free catalog. Write: Air Rifle ti eadq ua rter s. 
BrARtulllR, WV 26147. 

HUNTING BOBMIflUVB, EftSy plant. Successful In- 
TtrdClIdhS. 52 00 HART'S WEAPONS SYSTEMS, 2505 
N, W, 34, Oklahoma CHy, Okra., 73112. 



POULTRY A GAME RIRDt 



QUAILS, IhCubatort. ctgei, Cupdhti Catalng. Mtrtlt. 
H2I6 Brflqkhurit. Ganden Grpve, Chlif, 92BA3 



RABBITS, CHINCHILLAS, 
FUR BEARING, ANIMALS 



PUT Hrgh PfDEeln Meat on your table- -Raise rabbits 
successfully. 6ft page IlfustteEcd be c met tells how. 
5D£ Includes handling and melting American Rabbit 
Assn., 35 Artm Blrfp.., Bloomington, Illinois B17Q1 

1000-11660 MONTH Plan nifint rabbits for ut. D* 
Ui it 25t. WhlU’t Rabpitry-PM, Hudson. Ohio 4423B, 

AMRSIMt PrQfltil HO^OOO Y«r|y Rallliw Rabbit* Tor 
Woai and Breeding. Uelnlls Jl.QO, American; Angora, 
Malta 12. Monlaeia 5953ft. 



PETS— BIRDS, CATS, 
HAMSTERS, ETC. 



SKUNKS, ftacoopni. Pels. Calxlngue 50$, Trail* End 
Zens, St. Stephen. SX, 29479. 



HORSES, LIVESTOCK 



"HOW Id TRAIN HOUSES"- FREE ftcc-h lelll new to 
break, train, make money wiltv hbrCeS. Bedry School, 
1165. Pleasant Hill, OFud 45359. 



ELECTRICAL SUPPLIES 



ELECTRIC MOTOR: SLJPFL1F5I Fa ejJ pm ant Plarttl 



ELECTRONICS 



PLAN electronic Auta $2.00. Eledtromecb, 358 E. 
300 TJ , § IB, Sprifl&vMIO, Utah B4B63. 

DISCOUNTED C.l. RADIOS: Send $1.60 lor Dealer 
Price Sheet, Catalog, ESCB C.e Marl. Box 11&7M. 
St. Joseph, Missouri 64563. 

FREE Latest electronic bargains brochure. Writer 
BrcUr's, Bgx IdgSq, Jeeksan. MiiJ, J92Q9. 



BATTERIES, GENERATORS 



flATTERY Reconditioning Hit, includes mnlds, ma- 
teriel, rnstfuefiom. Apex EngmeaNiie, llQO Hatnona, 
Atascaderq, Gabiomia 93422 



WINDBLOWN Generator plans [up to 20 lout bladet, 
or Solar Neat J»l a n y $9.00 eech. Catalogue £ 1 00 
d 'i'i Ran. Bex 50061, Rene, Nevada B95QG. 



ENGINES, MOTORS, MAGNETS 



AEWIND Car Generator for 116 VAC, Power Plant 
Plant $5,00, schmauis, 122 B East Gass, TamjM 33B6Z. 

BUN Three Phase Motors on Smgln Phase! Three 
u-ihcds! New I llu Si rated Manual. $3.00 Guaranteed! 
Lindsay, Bhs 12-M, Bradley, IL 50915. 

WINDING Lesson, A.C.-D.G. Armatures, 53.50. Data 
Company, 512 KimsirtgEon, Kansas City, Mu. £4124, 

CYCLONE GENERATE— OeetrlcJty From A'dllicUl 
Cyclone. Details with drnwlugs $5.00 DIAME., Rle. IBft, 
Chbmuduy, Guebcc, Canada H7W 4K3. 



TOOLS FOR SALE 



HICH SPIES Drills U.S. made 15 pieced, assarted 
$3.50. Guaranteed. Specially ftales, P.D, Bdx 244, Lake 
Grove, NT 11755. 



MACHINERY, TOOLS, 
& SUPPLIES 



RQUTehs, low c«l. rniiqut, pntonltd Bench Modfi 
Radial Arm Router will cut any Shape fnsm iheeiwoqd 
Dr plesric using Simple template. Write tor free liter- 
ature: Wqsflex Cqrp„ 2S? Riverside Ave., Westport, 
Gann. OOBBG. 

null, Pipe Bender, irfiii, Prm, Into. PA 
Bdx jh. ijjmpci. ua 'H lU'j c 

WAHTED Used' Machinist Hand Tuuls. J. Garstch, 7 
Walsh Ave., Edisbn, N.J, 0 B ft L 7. 

STAINLESS Screws stop rustf WG-32 k^ jh $2.10 '56 
Frflfl Cataldel Gartmanq Ailodates, Bex 16050, Oelrin, 
WJ 6B675- 



imiLLiftki c u l ran, n[na millini iLEicnmEnU, Catalpg 
$1.00: Fetter, Bax 73, Cedar Rapids. EdwJ. 5246B. 
BANDSAW BLADES Any fti». Frit catalog. Parker, 

R4. BX735, IHUHirt. Cal. 96376. 

SHALL FOUNDRY Furnaces Suppltol. fre* literal ure. 
pyramid Prcflucts, J73EI South 7th AvenuE, Phoenli, 
Amona fl5U41. 

_ 14M CATALOGS Listed and Described I Sources toi 
EYEBYTHIFfG Imaginable! Rush $2.00. MA5TERL0G, 

Baa 244 13-k. Qa^and, CaHornia 94623. 

UH I MAT La th us— Mail mats— Meta Is— M It rOm Vte rs— 
Catalog £1.00, Campbell, 1474 Barclay, Springfield, 

Oh to 45505. 

TABLES AW $19.SE lisa’ Yrm?' Powersaw. “Brucnwre 
$1.00— R-cfundabie, Bex 1174. Ml, Clemens. Mich, 

48Q43, 

□VCR 25, years Msnu(acturleg WDDD TURNING DUPLI- 
CATOR altachmenls iar lathes. Literature 25C Fu'n- 
0 -Carve Tool to., P.D- Box 8335, Tampa, Florida 33674. 

NAMt Brand Air, Pawrn, Hand Tods BELOW WHOLC- 
SAIEI Unbelievable Offers I Catalog. $2.00. hprrpma 
tool Brokers. Bbx 103. HudMflv ijje, MtCft. 49426. 

BTAINLEU ITER Fill Wiahan, 30 p ! Kt n^rtment. 
Iqr J.'IS" to W hoHS, 5?, 60 p^ljxBld, price iheeti. 
Fastening Products, Box #151, Cheltenham, Pa., 
1901Z. 



4*-' METAL GulEmg Lathe $54.65. Taig. 15649 Proctor, 

Industry. Calif 9t746. 

DRILL FRESS. Precition highTiow speed operation. 
Low noise, vlbrellun. Guild yrwr own. Hits and plans 
tram $60. FREE brouhur-e. D-E Mechanics TrHil Dix , 
Dipl. PM 3, 765 J E. Fayette 5t„ Tti&tdfl, Aril. 95730 , 

BUFFING & POLISHING 



FUEL BONUS when Y4U Ordtrr 3! "MIMACLC" ROUSH’ 
INC CLOTH Cleans— Polishes Wsxfls—fllnHHt every- 
thing!! M'h til- -Pie ax el h in— Wood-— 7 1 le —SI I verwarB— 

fnamef, Removes Rujt--4ppts — StaihE — Gorrailnn. 
Money Bstk Guarantee. 1— $1.29, 2—12.25, 3— $3.25, 
FfU.LV. Enlorpriset, P.O, Box 767, MOXte City, 
Washington 98936. 



WELDING, SOLDERING! PLATING 

WELD ALUMINUM With Alum flu, utlnt only prOHna, 
butarm. Of cx-itetylGflp Ftowt at 77ft ongraes Fab ran- 
hail, bondt equal to 46, WO PJ.l. bnutl strength. 

i 4,60 brings a postpaid sample in rt ■nUrucTlonx. 
IrmarL OkEribulIrtg, JeOco Airport. BrDombeld. 

ColoradD MM 20. 363/460-3711, 

ELECTH an if ■ HI Equipment, PcntabU Plalm. Sup- 
plies, and "Hnqw-Tto*r.' J Bulto your own links lor 
nicks I, chroma, ale. Easy to instill FVC I Inert, ftecti- 
(lar connitoiirJHs— ill Hm. tcbamillci. parti Hits, 
formulBi, open ting instruct tons tor all plating. Guar- 
antied to MV* you isvftlk. Some good used units 
lor sail. Free Detilli. Pillars Service GOimOany, 1511- 
PM Esperanzi, Lni Adgelei, GillfOiWlS 96623 

~ *■ nut Mgt) 



GOVERNMENT SURPLUS 



jeeps 5 di— car$ 531.501 — im.ood it«n}l— 

Y d UR lftEA!-$2.M— MDNEVBACK Cu AH ANTE E! - 

u 1 5i>M- s, Box 99494. San Franc net?, cn 94108, 

BdVEiNMfHT LAN PS from $fl.60ACrt~inviitffiHH— 
Vftcitioi“f*™iii£— £icimn)fl Buyer 1 * Guide— Com- 
plete m Hl'ron — - 12 .00— Manesback Guarantee— 

ItHQVESt, Dept. A, Box 0949.3. $an Fraftclstta, CA 
94109, m 

1576 SURPLUS Army, Navy 51 ore, 64 Pag* i H.ut* 
trittdl Cilalflfi. Send 53 .0(1. Ravel, 303? North Clark, 
Depl. 5J, Chicago, Illinois -60&I4. 

JEEPS. TRUCKS, TjpleaHy from $52.40 . . . Alilb- 
mob-il ee, Baits. MalorCyCleS, Airplanes, Typewriters, 
Tools. CloHiing, Spans, Ciiipp.na, fl-utnjjrapnif;. Hec 
tronics EdulpmeiH . . . 200 000 Bid B argons Nation- 
wide Direct From GaiverAtnem . . . Lew as 2$ on Cellar! 
Surplus Catalog and Sales Directory $1-00 {refundable 
first order).. National Surplus Center, 240 [kImsb-PPM, 
Jolltrl. Illinois 60412. 

fiOVUHHillT tANb$ FROM $7.90 ACRE I HomillteS, 
tammg. v-pcal ian i ng, ircuastmenl opportunities I "Gov- 
ernment (.and Buyer s Guide" plus current littinis — 

* 2.00. Surplus Lands, Box 19107-AC. Washington, 
C 20016, 

-U.S. GOVERNMENT SURF LOS Directory." Hq w, 
Where Id buy J03.DOO it ami 1 Including jMpl] . . . 
low as 2c un dal lari Must complete information avail' 
able . . . 52.00. SURPLUS DISPOSAL, Bov 19IQ7-A&. 

WASHINGTON, B.G. 2Q036._ 

MTKlHWlOEl Hoa And Where Id Buy Surplus. Write! 
Surplus- Marketing. Bay 872PM Anoka. MinneSOli 
55303 

UNBELIEVABLE BirgiUii^CompleU Information 
Cit*l«— $2.50— SllvdfUfl Enterprises. 4488. Opening: 
Court. Pleasanton, Gal If. 04566, 



GOVERNMENT SURPLUS. Buy m your area Mow. 
Where. Send $2.00. SURPLUS, 30377PM HEADQUARTERS 
BUILDING. Washington, D.C. 20014. 

MAKE MONEY nr GOVERNMENT SURPLUS. H&rt and 
Where to buy 100,000 Item?. Typewriters’ $4,06— 
Juejis $60.00. Complete iniormatjon $2-00. MONEY 
BACK GUARANTEE. Bn Beck Htu£-e, box 363, Brooklyn. 
New York 11234. 



HOBBIES ANP COLLECTIONS 



SEND Anci-que Watches. We Buy, E.J. Sales, Box 

PM 3084, Crftlfrrllna, HI. 48015. 

1" ■ I' Unpemled Pine furniture. Catalog $1.00- 

wmhI Shed. 1100 Knobcore, Loveland, Cdloredo 805 37. 

MILITARY Mu Lais, Helmets, Collectables, Catalog 
$1.00. Tyco - Bay »£, Vienna, Virginia 221 BO- 

ILLUMINATED Magnifier, smallest details bright and 
Clear, large 3^* Kens, battery powered. $6.10 paSl- 
plld. Wiii&wwDbd Hall. 1151 Willowwasd Drive, Miltortf, 
Ohio 45150. 



COLLECT Military Medals. List 5&C. Vernon. Bra 
3B7PM, Baldwin, H.Y. 11'SlD. 

COLLECTING Political Items? List 50f. Campaign 

A meil&ani. Bar 275PM. Merrick, NY 11566. 

SEER CAR collectors! Sample and Idea Booh $1.00. 
PTC, Bon 33 J, McHenry. I Hingis 60050. 

FFANTASTIC fret Nature HfiSSfes C*l.flll!£; Collectors’ 
Winder lend, Department 36. Box 1 370, -New Yarn 

joaoe. 



DECALS, EMBLEMS, PATCHES 



free Gsteios— iron-on Keet Tnnsltrs. Dealers 
■ wenied. specialty Wtraiesaieis— Princeton, Iowa 5276ft . 

CUSTOM Designed EmdroLdered Emblem}, Decals., 
inexpensive. Ire? Catalog, details. Sou tliern Emblem, 
Box BPMB, Tpael, Hqrtb Cprollna 27W- 

EMBLEMS Embroidered. Made td drdiiJ frem yOu’r 
design. Free catalog, oonaiyn Creations, Sox 247PM, 
ctiifjide Path, N.i. OFOto. 



BICENTENNIAL FLAGS & ETC. 



OFFICIAL AMERICAN REVOLUTION BICENTENNIAL 
FLAG. -Outdoor Cotton 3' * S' $17,96 Dinosaur Plastics, 
4727 Gritf freeway, Hauston, Texas 77323 Send Greet, 
with order. 

BICENTENNIAL ’Bu^pstlcker, - " Spirit Of ~?5 Now 
■ 5 wow," $1.00, Attractive Design, Multicolored. 
Bumpers! icker, Boa 1530, Vallejo, jjfrtlf Otoii 94590- 

STAMP COLLECTING 



YOURS FREE! 55 Valuable Red China aid and new 
pGSlSge 4tAir.pt previously banned Id Americans by 
the U.S. Gov't. At last you can legally awn them — 
you may never have another c banco as supplies are 
Strictly limited SO act fast! Tills spectacular and 
AHtoilto Oflar Riven to introduce Kantnore's sersa- 
1 i c n a I world- wide SUmpS-Dn-Approval Service far 
FREE examination, Buy $2.00 ar mere and gat valu- 
able bonuses af buy bottling— return selections— 
cancel service anytime, In either case the 55 Red 
China stamp* are yours tv keep FREE. Sand 10 C Inr 
mall lug to; JCenmore, MllFord CR -289, ITew Hampshire 
D3055- 

WOWt lid ALL DIFFERENT GERMANY IOC- Commcm- 
uralives, Airmails:, High VklueE, Big Catalog, b-aream 
lists. ASsd, fine Stamps frpm our approval service 
Which you may return Wlthdut purchases and cancer 
service at any time, Jamestown Stamp. Dept. A56RM, 
Jamestown, H.Y, 14701, 



UNITED STATES 10 GiHeiCnt Elig AlirttpS I5C. 
Approvals. niJChffiifl. Bdk 347. HomecrbSt, D'ooklyn, 
N.Y. 11221. 



FREE. Mint British Colonials I ram Antigua, Si, 
Christopher, Nrvis. Sarawak, Turks, Client, TrltlAA 
Caymans. 5t. Vincent. Free WHJI -Ippravais. VkJtJ H(L 
Great rietk, hy 1102 1. 

FRCtl U.$, $1,00 Sump -Oldur Issues, Com mem - 
a-: a Eivcs, Airmails, Yirern islands, gthers. Catalog 
Value aver $5.-0D. U-S- Bargain Frrce LisS— All F^e— 
Sen U LDc lur mailing. Empire $tamp, Torgntd, Canada 
M4W2M2. 

SEND Only lOf lor nice collection 01 U S. StAmps 
including $S.DO issnu and s»rct mint 51 pen Souvenir 
Shu at , Atiracilve price lists ol other bcAiitituI 
siasnps and coiled or 5- supplies also me laded, 

MTOTIC 6TAMM, Depl. 5S-1, Camden, fl&w York 13316. 

CRAB SAG Of over 1DD UnaeSdrlCd stamps. Con-tains 
new issues, ash, south seas. Africa, etc. ah for only 
IOC Lilt Id bn Stamps, Dept. EX-1, LilElelc-n, N.HL 
«3»1. 



CANADA. 25 (Uflerent CflmmRmnrAtiMdi 25-C. *P- 

S lovak. Wilson, Bo* 1 16, poiiant den Qrmeaus, Quebec 
BG 2H5 Canada, 



PROFIT Co I let (in i! Stamps. How to Start Sell Ccm- 
pleia Guide $1,30, Bel mar Houle 1 , 7443 TieldcreSt Ave., 
or Undo, Ftbrida 32B07. 

ciecmAslOvakia 200 pi no rent $i.w> to Packet- 
Approvals Applicant. Ties, BOa A5P. ThOrltyillo, Ohio 
43076. 

SPEC7AC U L A R WORLD COLLECTION — 3 Of. GHANA, 
VATICAN. SAN MARINO. U.5. r RU55IA, ANIMALS. SPACE. 
ETC. OVER 100 STAMPS! PIUS U.S. CATALOG, DISCOUNT 
ACCESSORIES LIST, WORLD WIDE APPROVALS. GLOBAL, 
BOX 792, LIVERMORE, CALIFORNIA *4550. 

"ALLRII-K 1 ' INSURANCE far Slamps. Specify Collw- 
tdr, Dealer. Ham son’s, a CRiurch Lane, Eia ! t irr rr e , Md. 
Z32Ufl. 

JARAH iw Different $1.50 with Approvals. ATCO, 
Bar 42D66, $an FfAACkCb, Gal ■MIDI. 



300 World! IOC TWA Stamps, 173 Linden Avcl. 
Middletown. New Y-crk 10940, 

FftEEf BIS BARGAIN CATALD&— HEW" EPITIDH. L>St 
ing thousands a F bargains including U S. A n.N.A 
stamps, packets, albums, accessories and sopjHIes. 
Also, fine stamps from aur apprpual service which yen 
may return without purchases and caned service at 
arty rime. Jamestown Stamp, Dept. E5&PM, JgmestPwn, 

N.j 14701. 

BRITISH Colonies Mini SelS, Antigua Mali Transpur- 
tiU'bfi, Ddfflinieu Christmas, Qatar Oil iram Sea. 
GrdlbdA Space Plus China 1046 Nanking Assembly and 
GDR Berlin Zdd, AJJ for i£f td introduce pur si amp 
iel-ECtiWlS, Guy Any ai Hcoe. Cancel service al anytime, 
Mutual Samp Service. Base 270& Kanchn Palos Verdes, 
Calif. 00274. 

w SPORTS pictorials 25 C- wtth iniovaU. Arbour, 
3727 Dbwhey Dale, RarUa 1 1 slown. Mo, £1133. 

sell stamps, to cmiectnrs by m*j i . Evpertmn hh- 

nacessary, ;Gi. ijk., Depl. E55i, Otr 5Z5, Mcrr 'field, 
Va, 22116. 



UNITED STATES And British Approve!* from Lu Cnta- 
lag, R. Butlerwprth, Bw 791, HQllyiWPd, Florida 33052. 

50 ARGENTINA— Different" " 10fl. Approvals. 

Gpbestamp*. Bajt 590, Sata, Ma ine D4Q72. 

VIETNAM 25 Different 30d approvals. Sam Chajcn. 
Box GbH. Delray Beech, FI, 33444, 

' aUALITY”U.S. Approvals For Adult CbN enters. Crain, 
56771 Surtdawn, SuutT Bend, Indiana 4661.9. 

1 16 different WQflLBWIui” inc ludei block* pf four, 

PiclDriais, Topi cals, Mint, etc for only 25 1 lb Approval 
Apfl-licanls. Burch Slanifi Sales, SDa 7071, BulfailO, 
New York 14240. 



BEGINNER? Send EOF Qur Fine US Appiovals. Canum 
Anytime SAliSlaction Gjjranlccd! Specify Mint ar 
UsertE Wrr(t Ndw! Crlmtp PMS, 7741 West AmePia. 
PtioeniK, Arizona S5033. 



11 INVER TED EfiflOR”— Hammaisk|bld 15 ( with up 
flr dvalS. Belmont Stamps, Washington, [>,C, 2D015- 

RUSSIAN 5 pace Dcllecticn including Juuvenu Sheet. 
LCD. Russian Approvals. Snertco, Waldwick. NJ. 
7463. 



5Qi 0RINC6 You 106 pictariels plus worldwide ap- 
pBdueis. Cdpt. Shaw's Stamps. Sox 277, OcEan Park, 
Marne 04063. 



90 DIFFERENT Pre-1545 United Slates. Including 
Com menu; relives. Only 25 (• -v 1 1 h prailt-sharinf as- 
provak. 25 United States Airmails, 75d- Universal. 
Bc-k 6P„ HewaaliF, WIgdonslo 53141. 

BREATH TIRING Bdtutllal. so ,jj lie rent mint Mahtcn 
prctaTisls-commemarjlIves wily $1.56 with mint com- 
plete se| approval*. PaAOda, Box 132P, Sidney, Ohio 
45365. 

FREE. _ U.N. Mint Set. Approvals Hildebrand, Bai 
5645. Redwood City. CiFifornia 940 S3. 



TO ISRAEL Stamps Free td approval applicants. 1N-B 
Stamp}, Wilkes-Barre, Pa. 19703, 



1W TURKISH EQd. Approvals. Bay 212. Depl. P.M.. 
New Hanoi DO. N.Y. 1D45B. 



tOO DIFFER ENT British Empire JSf , Apprgvala, 
Gibson, Sox 34. Lansdowne, Pa. IKliD 

SO HISTORICAL U.S- Commemonrivii 20(. |J S. Aji- 



SINfiiE STAMP! 2 
TRUST (TAMP CUMP 

New York 11435. 



t md up. Mounted ip books. 
ANY, P.0, tin 10D-P, Jamaica. 



FREE Siirprlia nallacflun uM *lth lAprdvafl. Cbuld 
1794 Unlbn. $an Francisco 9412$. 



FEHNYI Appmvfll! Regard-1 eis calilagua! Klasler, 
41 $4 5Jnd St.. 5m Oliga. Cel If, 65105- 



BUILU Large U-5. Callacllbh Ecencmkally. $harmen r 
Bar 3 5355G, Philadelphia, Pa. 1911 1. 



WM DIFFERENT Stamen. $t.5D. Smith, J04-A trwfci- 

College iiatlon. TtriS 77B4B. 

IDO DIB tinted $t*l« batwean 1H1 and lftn. 

$1.00. Ed fawgh a 423 Shtpard, Man rfl aHJ , Hi la 44607. 

U.E. BARIAIH, 5D Oiflerent 25C, wtuT beautiful 
worlilhvlrta, approval}, Stamp Cfntef, Kennebiin t, Maine 
64043. 



TEN Ojffdrent Nuclei: 20c. Approval), Stamp farm, 
ZM-5K?, OitforJ, Wli. 53SS2. 

1 go diffeaenT Ur 1 lea Stats 1 Cbmmtmcrttiva, 50 c 
with Discount price LUt. Shafron, Bos 547 C, Nanti 
Miami. Fla. 33161- 



SCARCE Guinea UN Airmail} $2.26, catalog 25f. 
Acc-rn.-als. Stacnphpui, fio* $33, lillibury. Mail. 

019 W- 



U.S. MINT SpKJakI Flag Set camplala $1.5D. If. 
2$, 3( Famous Americana (21 dlflaranll $1.50. Fraa 
4-rat. Brook*. 2661 Avarua < : U' r , Brortlyn, H.Y. U32t , 

VIETNAM 2% Different 16( ibbroval. Sam Chazan, 
fioy 95, Dtone Park, H.Y, 1141T, 

no DIFPIRENT U,S, CammemoratluB}, il W 
St amps. 7 607 Larcnylew Qrlya, PalU}, Ttk« 79246., 

WORLDWIDE New Issues— Ft« Weekly lllu&lrilad 
List*. Brook}, 2601 N Avenue "IT. Broaklyn, N.Y. 
11229 



50 DIFFERENT old U.S. Revenue stamp* $| DO, win- 

Ch eitn r Stamps, Bay 3$92, Mansfield. «llo 44907, 

223 DIFFERENT Worldwide: 25$. Approvals. Tibbeti, 
8675 Meatfow, OQyrftfty, Cttlfprnii B0242. 

FREE New used Congo animal set. Approvals m- 

eluded. Alpflpghcg, Bat 225, Higbrldfi, HJ Dj 

FREE Worldwide packet. Penny ippravili. Fraehlicb, 
BQ.r 412A. Marlon Grove. 11 linens 6O053. 

Canada: fen Late Conunema rat Ives Idc, canid 4h 
Approvals, Harley Bcardman, Little Valley, New York 



FREE, Huge bargain bulletins, Or try 12 1 different^ 
Lr.s. $1.00, 1DD diflcrem Nudes, $2.5D; iDO uuferent 
U.S. plus $21,00 value In lor eififl SR.56| IOOD dl He rent 
German, $6,35. No Appraval*. MJJ Assoc iales, £631 
Emerald Dr., wpinui Creek, Calif. 94590. 



U.N. MINT 25 Different $I.DD. Palpal. Bon 111. 
Hew B erlin, Wia. 5 3151, 

"CJPEV” U.S. Souvenir srieet . , . $l.O0 J *lth*p- 
pravals. Jester Stamps, Georgetown, Del. 16647. 

FREE British Stamp with approvals. Chapman}, Boh 
4B7-0, Galesburg, Mcbigsn 49053. 

SO YEARS Old. fiFleM dHftreftt United Slate*. av«t 
fifty years eld— Z5c with approvals. Jaxon, Bcs CLIP. 
Hew Hochellt, Hew York 10604. 

CANADA 75 Different 25c. Approvals. Oroszky. Box 
1, Surdia, On! aria., Canada 

FREE SI amp Packet with approve 1 1. P. Mamon, Bcj: 
l£9, PiOPkryn, HV, 1I23D. 

WDILDWIOS Selection, ]Q0 OitferAnt Stamps. 104 
with Approvals. Vantage, Sox 486. lawa City, Iona 
52240. 



LOOK: 300 W&rflhJwitft Siamp}, Z6C with Appra-.a Is. 

Scenic Stamp*, Box 1973 9, Vancouver. Wash. 9S663. 

WORLDWIDE Collection — t(Je with apbraval*. Gastle, 
ban E 4330- PM, West Alii;, Wisconsin 53214. 

AP<3LL£b£OYuZ, Bu-autifol. Oflklai U.S. Finl Diy 
Cover Limited number p( Russian-stamped Muscaw 
covers also available, Jteh For listing. K, M. WALBN, 
B0i in HAG. TUCKAHOf. H.Y. 16707. 



LOOK! Fantastic Introduction, 116 Different— Space, 
FlOwdrS, Spats, Paintings. Etc. Only IDC with Ap- 
proval}. Buy any of nant. Qantinenlal. Sox 6550P. 
North ridge, California 91324. 

60 Dl FFERIHT NUDES $2.00. ~ ' Oi«. 53.60. H 0 
approvals. Kemp, 9952 Tamargek. pacoima. Galilorhia 
91331, 

steel stamps, Muitrcbiored paHttingi primed on 
IJU5 steel foti. Mint set from unular, 25C- Toprcei 
approval}, LeBlAhC, ROx 1I0P6, Glen Cove, New York 

5€-=i DISCOUNTS Approvals. JBa.OQO Varielles. 
Cuius, Box 7BB, Mattegn, 111, 61938- 

U, s. 6 different cwnmemorativd plate bi-ocks $l.Qd r 
Approvals. Gordon Davison. Hillsboro. New Hampshire 

WORLDWIDE Mtni sols E^yiMJe Co., &0* 2733. 
WHIowflele, Ont,, Cartifla. M2N 536- 

TQ r DDD USA. $7.95, 29,000, $14,55. includas cem- 
mena rat Ives, airmails, high values eta. George 
twasaki-. Box 569. Chicago, ill. 6D690. 

WORLDWIDE CallEctlcn 125 IntErestine stamps ]0c 
Approvals. Castro, Box 927, Largo, Fie. 33540. 

USA BiCentennlaJ "George Washington.", Aomama's 
latest Commdm^ratives — Free! Approvals plus 10 1 
Bonus Sets. William Chets. 22BA Rate, ftavenswaad. 

- h - - - 1 - *t ' 1 



stamp collecting 

icortihued mm precedm* page? 



207 Different TrSa nglep , Sports, Topical^ etc, YaUK 
(7. On)/ 75c Approvals, I rcr- cats Id# arid Ctiupcn 
worth ft. JjyLo Stamps, East Syracuse, Hew Ypik 
13057. 

SOUVENIR Sheet 25^ , mlh approval request. 1 & L 
51 a m pa, Rost 34344, Houston, TX 34344. 

000 Difltrent Worldwide, $1.75. Anaiti , 22 Qulnlfcy 

wt y, wa ttri^fd. ct 0&3S5, 

300 Different — $1.00, Specify US, Foreign. -■ 
mixed . Nd approvals. N in son, Box 72 L £3, Nash v i He. 
Term. 37202 



BAH AWALFUfl Call-ecllpn, IOC. Approvals, Banh- 
nole;, Lrst . Summit, 1146A-4Uth, Brooklyn n£39. 

39 PORTUGAL C-ommarrior Stive S. 20t w'lb appra-rot;. 
Halp-h's. 1664 Murray. Forty Fortes. 19704. 

20 DIFFER EMI U.S. CDMMEMQRATIVESs 25(. U.S. 
Approvals. R. Bertsclil, Ne-snoLe, Ilk 6.L56L. 

WOW LDD Scarce Worldwide - lQt, Apfuovals River 
City. Be X 14 793. ftuslln. TetAI 7B76] . 

OLDER U,5, OH APPROVAL. SURPRISINGLY GOOD SILEC- 
II DM* FDN ADULT COLLECTORS. RIVER TP WH, flEPT. 
Htf, ■ L& WtLL. MICHIGAN 49331, _ _ 

BERMUDA, Send 5Dt lor Beautiful $?t cf Mini 
Scamps.. K. W, Eel lack, U& rfavfac. FPO, New fork 
09560. 



FREE Catalog; 3.000 different pat Kb til LHICtj, 1016 
Meridian. Mishawaka. Indiaria 46544. 



FREE, 50 Different worldwide SUmpf, ypur's jusl for 
requeuing A selection of fine US add worldwide 
tlaiwpt on approval. Jerry Andreen, Dept. 132. Bar 
1582, Roohrom, 11. OHIO. 



39% 10 39% DISCOUNT OP STAMP SUP PL IS H*tf is. 
Minkus, Scalt, UahWduse, Showgard, White-Ace. Fno 
li sting: Q S, F„ B<it 1435. Hflridertpn. N C. 27535 

COLLECT STAMPS far prolit! Request free d.ih.ness 
r eport today? Belvedere. 363LA, Hew Turk I0DI1, 

SH OD + VALUE? ‘Numerous pictureseue sets only 
$1.0(3 wffli approvals. ASM. P.tf. Box 7-PM. JeSsup, 
Miry land 20794. 



COIN*, TOKENS, CURRENCY 



CRAB BA 5 Df coins from 25 gauntries, Only $1.00. 
Money back If npt delighted- UtElefpn Coins, neat. 
DX-1, Lltlletan, H.H, 03WT, 

to different Liberty "V" Nickel i, $5,m. Free coin 
Catalog. Village Coin $nop, Dept, p, Piaiflow, N.h. 
D3B6S. 



BAR BCR HsU Dpi Mr $3.00. Coin LI If; Free. Sayers, 
10QO Una hi. Johnson City, Temimie 37601. 

FREE; kites Of Thousand; al Stamps and Conns. No 
Approvals. Bryidn, 61?M White. Toledo, Ohio 4 3&D5- 

SEI cr Four Curious 5 Add 12 sided, round and 
square shaped coin? Jrom Pakistan Send only 1G$, 
Mystic Slamp Company. Oepl. CM’ 1, Camden. Now 
York 13316. 

COLD COINS or tho WerlcT. Thousands af United 
Stales Coins, Free prise lift, Plelte tend long en- 
velope. Sell add rested ftfmpsd. Sliver Cerrter, Box 
221 7 1 -M, 5a n Francisco. California 94122. 



ANTIQUES. RELICS, INDIAN 
GOODS AND CURIOS 



TELEPHONES, Pa rtf, Advert! ques. Large;! Variety. 
Large Catalogue. 65 (. PhoTIKa. Bos 277, Melrose. 
Wisp, 54642. 



SELL INC lfi.ftoo Indian RUKt. Arrowheads. KnlwOt, 
Spearheads, Scrapers, Etc, List Free. Lear'i. GleriwWd , 
Ark. 71943. 



GENUINE Indian Jawelery. Wholesale! tatB.ll; S 3 ,00 
irofyndablej Larige/PM, 6031 Worth 7lh Street, 
pnenrir. a; &5CI4. 



OLD BOOR price GulUe-Price; TWO old book*. 
t4.&6. Edmonds, Box 14$. Ledbetter. Bee lucky ■_4TO56_ 

MODELS CARS. SHIPS. 

TRAINS, PLANES. ETC- 



snip model HU*, Plans FHUnm fr&m pur qwn wenh- 
tiipp, Hi# iitustroiad Gala log i Sl.CC*. Blja}ack*l 
Shipcrantri. M‘ V Water Slrirt South, Horwalk, 
Conn D6654. 



MDUfi Airplane*- -&lf 220 P*fe Catalog J1.50. SI# 
Cam piny, lilgnttyumi. Jpwa 50171. 

live steam pnwrm/d backyard ratlroadsl All ataai. 
Campiala 14 bdlt46i8fhei kltt," and rougti casunat 
Excellent drawings. 100 page catalog $2.00. Little 
Engines, LwnHe. California S071T. 



SNIP Arid AJi plane model kits catalog 3bC. ScLbu- 
H tic. Inc,. HD Snyder, Berklfay HelflUU, HJ. 07022 

SHIP And Yacht model Bltlngli PlM toASttuClIWI 
hull Rita; brueprlnta. Send fl. oo for niuttratad cata- 
log. AJ. Fisher, lnc„ 1QDZ Etowah Avenue, Royal Oik. 
MiClil|iA 4B&67 



ship Modal Hitt, fittings, puoi d booki, i«1s, *n- 
vines, molor*. Fr«— new 1070 flitnlriluJl cilaloi.. 
lime* Eilsj a Co-, Dept. SM, Route 13L Owdthim, 
Miss. 02026. 



RADIO Conlrol Airplanes, Doali. Dig Olscounl Catalog 
12,00 Modelers Supply, Boa 7IJJ5. Montgumery, At 
15 1 07. 



TWIN ADTFOM. LARBE-SCilLE, bulmocetner rotary 
tWCINt MODEL KIT. Css per. trif* .md n Inin rum 
fi time's. 2&C for details tu; Scpaht Co., BOX 5314, 
Orchard Lake, Michigan 46033. 

MODEL CAHHON— Actually shoal; mj's. Photucopy 
ol article available lor TSp. $end orders to: Popular 
Machsnics. Oepl, k£. Boa 1014, Radia City. New York, 
N.Y. 10019. 



GAMES, TOYS, PUZZLES, 
NOVELTIES 



university Degrees iphony; shipped immediaieiy- 
Authentlc Soil. Stite-?U3. BOX 53JS, Station f, Ottawa, 
Canada, K2C AOA 



FREE Lucky Ctianm*. Hush Stamped Addressed En- 
velope. Treasure Chest. 9321 Cap a view Avenue, PJo rf :: I k. 
Virginia 23503. 



MAGIC TRICKS, JOKES, 
VENTRILOQUISM 



free i S76 Magic catalog plus girt certificate! 
imperial. Bpt 623P. Worcester, Massachusetts 01601, 

WORLD'S Leading Professional Magic and hike cata- 
log. Amnia, mystify Friends, Huge Call leg 25(. 
Ab raced abra-MP. Rahway, New Jersey O70B5. 



MACIC1 Rush $1.60. Mystery Balias included. SNH, 
Box 26071. St. Louis 03236. 



magic! New 1976 Catalog. 35$. Mystily. Entertain, 
nest tricks ror amateurs snd professionals. One h>F 
country's oldest dealers. Jeffries Magidand, Box 
374.A. DslEis. Texas 75221. 



FASOLDLfS MAE ICS Hew 1975 Catalog 5D{. Cur 

Specialty Orders Shipped Same Cay, No SilbtllluTe*. 
Fntutous M.igic. 33 J 3 East Chari t start, Las vegu, 
Neuflda 89104, 



VEhTRilDRUISM! inrormatlan fr«n, EXCITING FltU 
COLOR DCMMT CATRLDE — 25-f, Mihfr, Box 434PM. 
Lfttleton. Colorado 80] JO. 



hVOt Dirlarent Magic Catalan 25c, Miami Magic, 
9734 Bird Road. Miami 33165, 



WORLD'S Finest professional .magic tricks. Joker's 
Novelties. Glint Illustrated catalog 25$. Top Hat, 
Evan Stan, Illinois 60204. 

GENII, The International Conjurors' Huiilnt. 7.0, 
Box 3606 em, Lee Angelas, CaMf. w<m. Monthly Since 
1335 Sample $1.00. l year $10.00. Nat said an news- 
slands. None tree. 



FREE I World's leading novelty catalog. [600 Fun- 
makers, Jodies, Tricks Science Sports. Hobbles, 
Jewelry, Psychedelia. Jonnsaif-Smllh, C-4, Ml, Clemens, 
With. 46043 



GDP ILLUSTRATIONS- 32 Catalog Pages— free Trick 

— 50t— Menhamn Migig, Boa 334-M, w vc iaan 

prdfessTdnal Mjfiic! Factory Direct to rnuTlilint 
1976 Catalog— $1.00. |Re1 undab lej. Ha ok Lee'S Mjigic 
Factory, Depl. PM5. 24 LiriCOlh Street, ElBtthn, 
Massachusetts 02111. 



BE A Magician! Two Booklets explaining 156 trie** 
Plus luge Proresskonot Catalog $2.00 (rdondablej 
Magic. Inc.. 5062 Lincoln, Chicago. lUinais. 60625. 



BOOKS & PUBLICATIONS 



SPECIAL] $1.00 for Three Issue trial subscription. 
True West, AusIlB, Texas 76764. 



FLEA market SHOPPER, 1Z0 page; of a complete- 
and comprehensive guide to flee nvarkel shopping 
4.9 5 Poslpijd. Ferguson, Box 905 7-PM ]. Dickson 
Ity, Pa, 143-19, 



FLEA MARKET SHOPPERS Guide 320 Mm 15 full 
coifl-r $4.95, pi Bin, 1533 wwilside Rd,. Reaweod Guy, 
Ca. 9406 1, 



WIT DEI HESS U vine ! Seller, Food. Pbwer, Medical. 
Self. defense. Military. Books— Vila I, Fascinating. Ex 
traerdinaiy! Free calaJog Adobe NJCirnda, HID 3, 
Glendale, Ariiani $5301. 



PUBLISH your bbokl Join our succosifu] aothor;: 
publicity, aOvertHSlng, promotion, beau til ul books. All 
subjects invited Send for Iree mEuvuscript fepart arid 
detailed booklet. Carlton Press, Dept, PME, 34 Filth 
Avenoe, New York IDOll, 



national aeojtraphie Magsime;. ibsb-] 971. any 

If Sue. BuKbiiim, Box 465 PM Wilmington, Delaware 
1969$. 



FREE Book. Prophet EEl|ab Colfilm Baron Ghrllt. 
Megldda Mission, Dnjit. 63. 48 1 Thurston Road, 
Rochester, M. IF. 14416. 



CLOCK And wilch rtfrilfinE books, tools , mnteiieli. 
Free catalog. North Afflfiricah. Box 77ARA, Fox River 
Grove. IIMncif 66021 



SUSY I HAL/Miinary— Books/ Mama Is Catalog 50$. 
Frcejf Dried Survival Foods By Case. Lifting 50$, 
Ken Male |K-5D], McDonald. Cm Id 44437. 



TWELIft KITS TO SUCCESS. Frtha Details. Dynantl«. 
116M N. E. 160th. Hotholl, WAfMnRtoe 98011. 

FREE Monthly Lists of Paper Americana and Post At 
Hiftory. Thr Mehlmy Llsl, P.0. Box 564, Noth port. 
New York, 11768. 



OPERATION SUCCESS. Way to Riches, Success Hajwl. 
nesi-tf.DD Aladdin's, fill GrovJer, Now Orleans, La. 
70130, 



NEW Book called; "What They Are Doing To Help 
aaianeis". True, J2.D0. vanttge, 5030 Otter Rd r 
White Dear. Minn. 55110. 



VETERINARY Guide. The only book at its kind. New 
and revised edition, send $f.6S to. POPULAR 
MECHANICS, oepl. HE. BOX 1575, Radio City, Now York, 
NY, 10019. 



PLAYS, SONGS. 
MANUSCRIPTS 



SONGPOEMS! SONGS! Ufgcrilly Needed. 50-50 Ajjr«t 
ment, Betty's Music Maker*, ID155B Para-dlSf Blvd 
Treasure Island, Florida 337Q6. 

" SONGWRITERS LOOKING fvr CQ-WIITEHI an BD-5D 
basis. NAS songs recorderf by BRENDA LEE. EDDY 
ARNOLD, ana ethers. SLHO lyrics to: NASHVILLE 
fit) WRITER PLAN, DDK 23152., NASHVILLE, TENNESSEE 
37 202. 



WANT Tour book publish PUT team Figw we publish, 
advertise, promale, distribute. All sub|ects. Free 
booklet RM. Vanlage, 5l$ W. 34|h Street, New York 
City. KKWT- 



BUSINESS OPPORTUNITIES 



FMPOHT-Ekport opportunily, profitable worm-wida, 
mail oider business from home, withoui capital or 
travel abroad. We ship plan lor no risk examination 
Expei rence unnecessary. Free reporl. Mt I linger, Oept. 
C27D5, Woodland Hills. CaMnnin 91364. 

A FORTUNE IH JUtikl" LEARN UFH0LSTERY AT HOME 
, . . TURN. CAST-OFFS INTO CHAIRS, SDFA4 WORTH 
SlftO'5. NO EXPERIENCE NEEDED. WE SHOW YDU HOW 
. . . EVEN SUPPLY ALL TOOLS AND PDA DTI CAL FURNI- 
TURE KITS1 VETERAN APPROVED. BOOKLET HR ILLS 
FREt MODERN UPHOLSTERY INSTITUTE, 12D5 W. 
BARKLEY, D EPT.-ATI, WQt ft h ORAHflE, CALIF. t»H- 

SSob-ivog Monthly, Raise Rabbits Laboratory 
Animal* ter u* r We supply Equipment, Brecderf, In- 
structions, Financing Arraogemirots. BatOilf — 25$. 
Laboratory Animals Inc., PM 1 Farmer ly Rabbit! W 
Micblganf, Cuuntyllne Road, Pen! water, Miohigan 
46449. 



SECRETS! Mail Order Success. Internationally 
famous expert reveals he* to make home business 
lortunes. beginners: Get free report "Make Money 
By Molt." Disclose* free advorlising, proflUMt prod- 
ucts. Mailed, Depl. CC705. Woodland Mills-, Calnlcrflla 
91364. 

DUTSTANDJFfS OPPORTuHITITS. Own arr axOltlng 
service business. Excellent patent ial. Start small 
Grow with Ihe service BOOM. Free report, National 
Services. Box 640FF. Wheeling. llllROit 40080. 

SH-M-J lOOO-OO Monthly Possible. Publisher Heeds 
Agents. Snnd Stamped Addressed Envelope. Jarvis, 
2200 South 13th Avenue, Broadview, Illinois 60153. 

REAL CHANCE TO SUCCEED IH MAIL ORDER, HONEST 
3005$ MARK-UP HU GIMMICKS, RACKETS, COME OKS. 
CATALOGS. FRANCHISES, ETC. YOU CONTROL FROM 
BEGINNING TO EnD, RDV WHERE YOU WANT AT COM- 
PETITIVE PRICES. SELL TO HUGE HAT 10 HAL MARKET- 
ICS IHC., DE PT. t-M, DP I 525, MEHft IFIELP, VA. ZS nt. 

CUN rnwnafliiitly ftiithni envelope; $300 00 
l-hsusand possible. Free suppims. Send stamped en- 
velops. Afiutro Ehlerurlse*, 18-10 Springfield, Larida, 

T*ifS 7804$?. 

CLASS FFI ED ADVERTISING F! 60,030 buyers 1 1 $15 
word. $3.00 minimum. Details freall S3 ice, Hllfl 
Birch, Lewiston, Idaho B3MI. 

HOMEWORKERS WANTED. SO Firms, need atidmittn- 
mallers. Details and clamped addressed envelope 
Dee Dumenic Assoc,, P.Q, Box 5S68, Claarwiter, Fla. 
3361B. 



INSTAMAIL Means InstenE Castif 1 100.00 Weekly! 
In;l9mail, flax 797-H, New Castle, Pa. 16103. 

S330-S400/THDUSAHD. STUFFING ENVELOP E4 r COM- 
PLETE ASSISTANCE. Send Stamped Addressed Envalbpe 
IS, Box 798, whiiebwie. Texae 757B1. 

THRILLS — FAST NICHES, ROOMING CATFISH F AIM- 
ING. UrS, Sponsored Financing. Nationwide established 
mar kali. Details 50$. Cattish Industries. Bax 5089. 
St. Pelersburg, Flori da 33731. 

“DwToern STAtjON — IIG MONEY! Learn Ubw 
1 r m i: . Dux 51-16BE. Walnut Creak, CA 94I.9& 

$207, da WEEKLY Wnrh u ne n-nur daily. GuafanlfiMl. 
Wfitn-: Dtampne, Box 129-26, CreenwOM, Nova ScttU 
BQPINQ. 



AB4KD0NED INDUSTRIAL SILVER— Yours Inr Ca h mjj T 
$24,000 yearly possible, frte Intaimatlpnc Silverman 
B-L3, Bex 54 B, ^«Hv1llfl, Toj^s 7547f 



$10 Dfl/SIDOD 00 MONTHLY POSSIBLE. AGENTS 
HEEDED. SEND STAMPED ENVELOPE. RtyeL Z9715H 
Cambridge, Flaf-Heck, Micfilgart 4B13A. 



OWN Yeur Own Wlmlesale RufimUf, FANTASTIC 
PROFITS un 1000 DifleraM Komi. Tree Oetallf. ko-tin 
CnKnpi 178 Lenevlew orlue. W. Webster, Haw York 
14580, * 



MAILORDER -Natrona Ity kppwn MILLIONAIRE Will 
texcli ydu perEonally. Write lor informative btmk glfl 
cataiag, and Complit! detlUl. EVEfiVTHlNC FPFE1 He 
ebllgafron. Mali D i (1 f r Assoclale;. Oept. 52, Menlvele. 
HJ 07645, 



FftECtf Yuur n»mu placed with 1EKK5 lirmi offering 
meneymaklng bflpnrtunlTles. Mallmart, Bur 9194PM. 
Ctandale. CA SljOG, 

jCiritliiHvk nr next Rftel 
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BUSINESS OPPORTUNITIES 

ICOfttimeJ fncm preceding pin) 

DEALERS W&PteC, jell plastic cutting: boards. Re- 
plan? old stylE wood. Send £4.00 Ear ta 1 1 - □ Sample a no 
confidential dealer. Prices post paid. Eloctraware, 
145$ Kings Highway East. Fairfield, ConAediCut 0643(1. 

S2B04WOl/THDU$*llQ STUFFING ENVELOPES COM 
PLETE 4SSJSTiWC£» Sri ltd Stamped Addressed Envelope. 
fart u rtf , BflJt 714I-A5, Kansas City, Missouri 5411 3. 

SPJlftE Time Security — details: ftush 25 C and SAIT' 
addressed stamped envelope. Somerset Rouse, 433 
Baguette, South Floral Park, Tiem YorK 11001. 

CALIFORNIA MANUFACTURE NEEB$ HAM To assrm- 
d I r our product end be local agent, experience un- 
necessary, Way start while presently employed, 
five-figure income lor responsible applicant. S.tf.R.M. 
Manufacturers, 1419 West Dolores Street, W i Imi metofl , 
California 90744. 

$9WtVWEEH POSSIblE, STtlff IH6 ENVELOPES, 
COMPLETE ASSISTANCE- RUSH STAMPED, ADDRESSED 
ENVELOPE. HO-tly. flax 692A5A, POVtr, Delaware 109 0L 

PREPARE tax Relume — Policeman Albert Myers 
maOe *,2 ddd his very first season. Train at .'itnw. VA 
Approred. national Tax School. Monsey, 2EG, N.Y. 

$MMW-H0D0.<W Monthly Passible, Publish tr Needs 
Agents, SenC Stamped Addressed Envelope, Jadme, 
aa South Street, ti Ingham, MsSi. 0-3043, 

mail order dealers wanted. Earn oumWiig 

Profits, Free I reformation. Star Enterprise, RR it 4, Van 
Wert, Ohio 45691. 

WOODWORKERS - *4.00 Material brings *3-4,951 pint 
Shop , 336H. SJtarqn. N H 034_56. 

'~5W.0041IHO.cn Monthly Possible, Publisher Needs 
Agents, Send Stamped Addiessed Envelope, Premium 
Products, lnc„ Box 1391-A5. Humble, Texas 773 ? B. 

FIRMS Start you In a Moneyms kiflj: Business FREE! 
Absolutely no Investment! Guaranteed! More Details 
tree. Genovese, Box 311-P5G, Cairo, N.Y, 12413. 

1&T-DWH prepaid Carded KUDU Film— Film Pro- 
cessing Business' Pre sold billion dollar market. Easy 
proven methods. Haw? Deta Ms-catalog *3.00. YQDKO, 
1241 apt Stirrup Lane, Howie, Md. 20714. 

5H.D6-S1DOQ.0D Monthly Possible, Publisher Needs 
Agents, Send Stamped Addressed Envelope. ivAT-CO 
Enterprises, Bax 442, La Mesa, Calif ornia 92041, 

HD ME, Spare lime bookkeeping, Worldwide Repents. 
Bax 1Z42D. Greer, S C- Z9651.. 

i»-jiww-m Monthly Possible, RubNsher 'Needs 
Agent?, 5enfl Stamped Addressed tnvelape. My 
Enterprise, Bax 53Q4FS, Long island City, New York 
11 IDA. 

WORLD'S Easiest Man Order Business— Stamped, 
Addressed Envelope— Moore Enterprises, Box 5059, 
Fit* YQrtu, MT LOOg. _ 

(H.60'51<HW-H Monthly Possible, Publisher Needs 
Agent? Send Stamped Addressed Fnvclcpe. Anton, Ha* 
IDgai’Bl, Wrltan Minors. Florida 3530$. 

CLIP Newspaper Articles and enter a goldmine. Send 
?5£ and addressed 1 stamped envelope to: Wilkerson, li 
115-40 Van Wych Expwy., OuMfll, N.Y. 11420. 

INCREDtBLlF Camplele mailorder business under 

S 35. details 25c. P. Marshall Associates, New London. 
IH 0326 7, 

*5D-510O0,00 Monthly Possible. Publisher Needs 
Agents, Send Stamped Addressed Envelope- Trl-fotd. 
Bai 17723 A3. Tempi. Flo rida 33662 

PROTECT Affft KURnCT Patentable and uqppt eatable 
ideas. Cel Rich. Fine del a Hi, Box 79A, Canby. flr. 
97JL3. 

but wfibltula, Vfatehes, Jewelry, Toots, many other 
items, free details, inkasan, Bor 66573 A, Maustan 1 
Texas 77006. 

J5O.MJ1O0Q.00 Monthly Possible. Publisher Needs 
Agents, Send Stamped Addressed Envelope. Indy 
Publishing, Dept. HaJB, P.D. Bor J4414, Indianapolis, 
iRdjaga gro. 

MAKE Durable Buildm* PlashC Easily. Waterproof 
li reproof, economical. Bays Laboratory, Ceflsredge, 
c-pip. aim. 

*25. DOC! blstribirlaf. Gourmet Products. Zenith En- 
terprises, Inc., 6203 Bonhamme. Suite 100, Houston, 
Texas. 77036. 

RISKIEST UHL'! That's Mailorder’ New booklet 
reveals pitfalls, problems to avoid, Can save you 
hundreds. Only if. HO. Conwlll Services, box 1229 76, 
Kansas City. Misso uri 64152. 

want Success in MaderAer?? Good P'c-ht, Repeat 
Safes. Learn Haw, write- Brooke r, 2421 Appleton, 
Lon* Beach, California M3&Q3. 

STUFF ENVELOPES, 1290 PER INDUS AND, FREE 
SUPPLIES, RUSH Stamped, addressed envelope. Hebert 
Ml I HT, Rt . a , convoy. Qh la 45032. 

CUSTOM PICTURE FRAMINB — A Satisfying profitable 
Craft f Leant at home — ne experience needed, we 
supply everything. Booklet mailed free. Creative 
FramatfaFters, 1205 W. Barkley, Boa IB. Dept. AVLt, 
Ofange, California 92606. 

EARN INCS UNLIMITED— *40^100^4 FIRST YEAR 

Working Iraffl your borne. Free proof, -details. Harmony, 
PvjH. PM, H34 H. Hoyne, Chicago, I III n oil, 90**7„ 

TOUR Dwn Buxine??, Free Pttlfll. Sj>« laities Merch- 
andiser, P.0, box 2464. pept. 26, Kalamazoo, Michigan 
4«KJ3. 



SAVE! | 1 jW Send? Ydur Name to Every Business 
Opportunities Ad Tbij Issue, Krause, 22DS Cevert. 
Burton, Michigan 4RSD9. 

_ 300-3«% PreRtS ... 3 Qdf Specially Hams . , . 
Free oetflUi , . . Wholesale, 1 UB 0 H Roseiic. S^n Qiegc. 
Ca. 92 121. ; 

mdne ydRgkerc NewfeQl Urge Eammgs! Guaran- 
teed! inquire ■ J 1.5 Consuftent?, 391 Qrcfg, butte la 
Grove, rmnais 6DD90. 

AMAZING PROFITS. DeLittS— S.A.S.E. Tbr N«rw a f r 10S 
mveraedtfl. Ltltli Silver, NJ. 07739 

MAJLDROER PRCFISSiCwAl Reveals Secret Plan to 
high protit bdme business, Ke quest free report today! 
tfalui House, Bbx 363FD, Hew Ywh 1Q011. 

AUTO/ VAN CUSTOMIZING .... Lesrp these high 
paying skills at home In spare tlmef free- Booklet, Auto 
Institute, 1295 W. Barkley, Depl.-dAh. Bax 16 , Orange, 
Calif. 92666- 

HOW TO MAKE *2,000 WEEKLY At home USinfi Other 
people’s money. Guaranteed- Free tfetarls. Richlleu 
Reports Bex B5277.B. Heiustoii, Texas 77005, 

GET INOEPEHUENT!!! Make ST3.H/H0UI by LOCK- 
SFliTHihfifj flnekiei lliustfelei How-Se . . Fit Keys 
. , , Master Key Leeks . . . Change Comb imt ions . , , 
Etc. — *1.99 — Locksmith, 5Q Old PQSt Freehold. 

New Jersey 07726. 

f9O.M3S10O0.dD MONTHLY PD5S-IBIE. Publisher 
Need? Agents, Send $1.00 for Sample issue V Details. 
Mars Enltrprltes, B OK 3flQ0 1A6, Washington, DC. 
20020. 

STUFF Envelopes. Earn *25.-"Hundred, Send Eeir Ad- 
dressed Stamped Envelope. McKinney Lnt., 201-A 
Florence St ■ Burbank, Ca. 9150S. 

MONIYMAKIWQ OPPORTUWITIK 

SPARE TIME CA*h, sen Umpu? Hanover Shoes, 
Samples, sales kit Irrc, Ho flxperiervce needed, «d age 
limit. Big commissions, Hanover Shoe, Qepl. 1532, 
Hanover, Pa. 17331. 

99Q Moneymahirni ideas! Details 2‘C, MfHMfne 
Merchant, 6Qt S63-PM, MeflihUi, III. 6015 7, 

"HOW TO MAKE COIN JEWELRY/' Guaranteed mc-nCy- 
m a Neff MALI'S SUPPLIES, 9520 Croesus . Los Angeles 
90002, 

*400- Thousanil Staff -n^ tn -elopes. Send Stamped 
Envelope. Webber, flax 241, Sun Prairie. Wise. *3530, 

*i — ftO AH HOURI Amarlng New Copyrighted Intor- 
Tijton. No Gimmick. Details Erie. Galdwest 
tn-terprisas. Box 3511-PM 5, Ventura, taliFo(nra_ 93003. 

*790.00 THOlfSAHO STuFfThc ImvelOPES, Detail? 
25c And Stamped Addressed Envelope. Edwin 
Ente rpftj.es, Be? 460C. Carden City, Michigan 41135. 

FREE Money-Back] "Millionaires Success Secrets." 
Immediate Incomes! Send for details today' STANYIL, 
Dept, E, 1830 YateS Avenue. NY, NY 1046 L 

SELL INSURANCE- -Aule. Homeowner?, lire, Work it 
heme Full or part time. Details Free write: Insurance 
Ageul, Bex 60205, Nashville, Term. 37206. 

HOW Tq“ START MAK INS MDfJEY Willi Alfred Stern’? 
HEW ft&C-X. "*0Q MO MIT Mi KING HAIL 0ROE« IDEAS-," 
only *10,00 ppd- CHARM H0USE, P.0, BQX 425, Dept, 
PM 5. jjJrburn, &a, 30213. 

S23fl/Th0usatid StuhinE Envelopes. Free Supplies, 
Send BASE. ErikCe, 353, MortsBy, flew YDrh 10952. 

*2504906/ THOUSAND, STUFFING EKVELOPE*, COM- 
PLETE ASSISTANCE., flush Stamped Addressed erv.’lo-ae; 
E7S, Box IED62 A5. Chicago, let. 00056. 

HOMEWORKERS: RECEIVE Immediate Income, Tnfor- 
mat-on. Send sell addressed stamped envelope. 0CQ, 
P.0. Box 109, Modesto, Ca. 65353, 

VENDING — CUM AND NOVELTY. Usy sad amazingly 
0rdfl1able. New booklet revsal? how tp start small and 
grow into this fantastic business. $3.00 to: Can-nun. 
P.U. BOX 176. LiUiwrla, &a . 30056. 

*2SQ |9CO/TH0USAHD STUFF I Hg E NVELdPi $_ C-0 M- 
PLETE AS*l*TANtE. Send stamped addressed 
veldpf. future. S ox 4541, Win ter Park, riarlde 32793. 

NOW To Make Mocey writing ?nort paragraphs, ln- 
rormdLicn free. Barrett, Dept. C-27-M, 62 L 6 N. Clark, 
Chi gago, 60660. 

HOW Tg Make Money Pc Ce-mmarcial Art. Success, 
Roi 1304, Toun gSlown. O hio 44 50 1 

NEED EXTRA IN COME 7 6&II lamqus Knapp Cushion 
C-omtort Shoes, Part-time, full-tfm^, Dear *4 million In 
oommissrons last year. No Investment, Free seHing kil. 
Write: I. Margolls, 612 Knapp Centre, Brockton, Mass. 
02 461. 

GAMBLERS — Free! Wrn lifetime income from dice, 
roulette, thoroughbred, harness, doc raemn Guaran- 
teeil! Rescarcji. Buk 561 FM5„ Mlneola, hY 115 01. 

VEflDlH* Machines. Ho selling. Roulea run amanng 
prObtt. 6ig catalogue Free. Parkway Machine Corp- 
oration, 1930PMFC Green Sp ring Dri ve, Tirnmnlvm, 
FrUrylind 21W3. 

MAKE statuettes, revalues, ImlEiTlpn marble. Sell 
to stores or atari gift ihop. Fraa details. 
Marblelzlng, 41 Wavarton, *T. Louis. Mo. 63124. 

*T 7B.09 WIEHLY Correal log Pupils' Leiiwval Sam- 
ples, H OP! Ca s tfa'i, 607-LP Fim, NYC 1WI7 

LCAHN The SKretf «F repel ring Jubk bat(?rms 
"Fabulous Preflit" al nom*. apsk Entinaarina, jlod 
B ampna. Atlicuaro. CaMfomU 93422. 

ifiET World'i BJffiiL WholasAle Import Catalog 
Wrltei World Meilne Washlr-vlnn CHhlh 



rRtE WEALTH BOOK- "2100 Urlqu* Mu? To Make 

Money]" Worlds Biggest dcllaclian □! Home Busi- 
nesses M &Lccess-M, 26903 Well Eight MHe, Oat roil, 
Micnia an 4S240. 

*200.00 PROFIT, Sheet ^ plywood. Details 50<. 
Nove-llies, 610 3c. 241h. ttweed, In dian 4 6036, 

*9,800 MONTHLY SPARE TIME! No StlhnsT 5t4H Now! 
— Frye PiciO f, l— Owct, Bdk E&S-A. irRlBWObd, C> 
BO 307. 

RET NlGN TYiUt l«f(l IIW that smash H debts and 
brings you 1$0O Ic *2 million cash, free Report t Credit 
(6A$fr, 333 North Mithlgan, Chicago «60l, 

PROFITS FROM CLASSIFIED ADVERTISIHSE Booklet 
Shows you how to start your own bu sines with Clas- 
sified Advertising, 04ly *1.00 ffleiundibi* wiUl First 
older.) H. E. RAPPEL, POPULAR MECHANICS, DEPT, P, 
224 WEST STTH STRtET, HEW YURR, H-. Y. 1WT»- 

VINYL* Where The Monfly Is-: |nvl5lbly inpalr, ft- 
Fifl'Sii, recblor Imnltnre, luggage, oar tops, Quick, 
easy. Two small *2 q,qo icbs a flsy earn ycu *1,000 a 
month, Home;, ours, 0 dices, restaurants, unlimited 
cusiameri, 'Stert earning after a days practice, sen- 
sational data It* free. VIP, 2062 Montrow, Chicago 
W 519 - 

FREE SECRET BOOK "2042 Unique, proven enter- 

prises". Fabdovs '"Little Known j - ' work hemel 
Hsyimgs, Carlsbad, CaUf. 320Q9 r 

SELL SENSATIONAL LOW-COST BURGLAR ALARM. E~- 

ceplioiial margin, Samples for trial. Northwest Electric, 
Ave. 267. Mitchell. S.D. 57301. 

we buy newspaper clippings oi Wedding An- 

nocncomenls lor tl.DQ each,. Inatructions. *1 DO. 
Clippings, Box 741 PM, Gatesville. Texas 76S2B. 

IF TOU HAVE AK IDEA FOR A HEW PRODUCT ... dr 

a way Eg maku ah old product belle f- Send for impor- 
tant mlcrmaEian oh Protecting, Dev n 1 1: pi n g, Mdrketine 
your ioventibhS/idaa? for Cat!'/ Royalty saloi. Prs- 
fassionar, fee-basod in-venlion service company. Re- 
fluesl FREE INVtNTOSS KIT HQ. 4 65 Raymond Lee 
Organization, 234) Park A«mit Norttv, New York City 
10017. 

NOW TO til I'd an instant fortune- information I me. 
Hubr enelies, Box 22d]_PM5. fl. Mye rs, FI. 33902. 

FREE — Easy 'flays, to make money »IILng exciting 
dew product s — fuH-sparo timr. Send name, age For 5 
monttis free jubSCriplion. Salesman's OpjKj M unity 
Magazine, laco Hancock Center, oept. sso, Chicago 
80611 . 

S25D-*SDD/TH0US4HD, STUFFIHB ENVELOPES, COM- 
PLETE ASSISTANCE, Send- Stamped Addressed Envelope. 
POURCO, Box 1881. Indianapolis, in 4*2p6. 

5290S75D/THDUSAND. STUFF INC ENVELOPES, COM- 
PLETE ASSISTANCE. Send Stamped Addressed Envelope, 
CfM Enterprises, Bax 419, Aogwin, CaliCbrnia 9450*. 

CLIP Newspaper Stories At Home! *2 00 to 110.00 
■ Each. Wrltei Flair -FM4, EASt FfQvIdMKg, R.l.029l4 ._ 

AMAZING Moneymaking Sacretsl Proven SuCCeisFul!! 
Make J6DCI Per Week! MOM PM5 Box 7LQ83. Lo* 
Annies 00071, 

HOW IQ EARN AT HOME Addressing enveropes. Rush 
self-addressed Stamped envelope. Hildreth, Dept, H, 
56 IQ Alter Hoad, Del roil, Michigan 4B224, 

GOLD How To Find and 1 Extract It. Maps, Diagrams. 
Complete -i:nly *2. UO Monalilb, Dap). B, P.0. Box 1397, 
Rockville, Maryland 20850. 

NOW TO BUY* SELL * INVEST IN BEAL ESTATE— 

Secret S Of the pros published for the first time. Y&u 
C.jn do d too-- retire In wealth — For tree details. REIS, 
GR4L-A Dublin Slvfl., Dublin, Ca. 9456B, 

~ EXTrT MONEY 1»% profit, Steady ntarke” details 
$2 refundable. EHuklti Products, 151B Lake Shore 
[ir«ve, Mic higan City, Indiana 4 6363. 

tl.aaa MONTHLY!! stuffing Envelopes and Clipping 
Newspapers: Send Stamped Addressed Envelope , , . 
JOY, Ba k 936-0. hya tlsvIlFe, Maryland 2D783. 

AMAZING PROP IT! Inve?l In valuable U-S. mini post- 
age stamps it fate value, RIPS informal Ion 30% an 
y<wir savings and other Mpneymahlng DpparLunlrles. 
Martin, 7614 Castor, Philadelphia. PA 19152. 

MAKE Rig Money with horse?, harness, rtegs. Free 
Iniormtaion. RarnnBy'?, 900 Eflth Street, Des Mhinas, 
I OWA, 5&312- 

STUFF Eriveloptfr. 125.00 hundred. Svh-d jl.imperi 
envelope. I. UAjtaro. 1212-A East Kensington, Arlington 
He iglht s, Illinois 6DD04 . ____ 

REPAIR Flash 1 1 nil 1? professionally viina home ma- 
terial?. Easy learn Illustrated instructions. 11.00 
Starts You Noel Aljbrook, 6204 Kenwood, Chicago, 
llllnals 6D637. 

COLLECT Names, earn *300 per thousand possible. 
Also, 306 TREE magazine? available, land 25 c and 
jlampctf addressed envelope- R. M. Wilts. <3 It Hotly 
51., Copperas Cove, Texes 76522, 

MAKE MONEY EUILY With your Camera 1 0vtr million 
photos and Slide* bought rnnusliy, Rpjh *1 5D lor 
fnlormatit* booklet. Ethe Enttrorise, 3l*a n. west St.. 
Le&snonjnd. 46052, __ 

ENGRAVED Sales Sample *L. 00— Agents Needed No 
Investment Catalog Sales Plan Skillcrafl, P.O. Bax 
3S7BPM. San Plage, Ca- 92103. 

ICanllnMed an next pa*tj 

MAY 1076 263 



MONEYMAKING OPPORTUNITIES 

[CnwUnuert Iran prltldiflg pagel 

WGDDWGH REUS— Lam J 10.00 per Hdflf GpnStrUC tma 
Project? for Clan and Car trgfim Mi t Shop}, Guaranteed 
Inifrudlors describe Projects ard Selling Melhc-Cs. 
5J.0D W-r»wkra1t Ideal, flax I-JJ. New Middletown, 

OHIO 4 4443. 

BEST ! Moneymaking Opportunity Sookrets — Full D(- 
tails. Reliable, Box 1 77 E . Oa X Lawr, III. 60455. 

Hit LORDED Beginners— Double or triple your money 
tn 30 days. Guarani red!! Free report reveals amazing 
system! hm*. Z16 Jackson 6l_ 2PS. Chic ago 6Q&D6 

□ UCK HUNTING DE COTS— Manufacture and sell qual- 
ity plastic decays at lie me. Simply iffetpsnsbhre pro- 
cess, Details. $t . nn refundable. Decoys Unlimited. Box 
69, Clinton, Iowa SZ732. 

1190/1000 SI uflfm£ Envelopes. Free Supplies. Send) 
stamped addressed envelope. M. Wilier Co., iwo! 
Evergreen, OHtoA, Mich, 46219. 

OIL PAINTINGS on velvet, from Mexico. All subjects; 
dealers only. Brochure $l,Ofl, refundable. Musud de 
Mexico, IQS W, 35th St,, Ration*! City, CA 92050. 
Dost. P-5. 

SAVE! I if.DD SENDS NAME TO EVERT ADVERTISE- 
ME NT THIS LISTING!! AEB (23PM&5NB), 727E lACkSON, 
MSHHIj, ILL- E045D, 

ISO.M-iJDOO.QO Monthly Possible, Publisher Needs 
Agents. Send Stamped Addressed Envelope. Tarus r Bex 
IS53. Summerville. S C. 2MB3. 

5900 To Stuff 1000 envelopes. For ml or my [ km write, 
James Ellis, 5Q4 4 th Street, San Francisco, Gat. 9410?. 

INVITATION TO A FORTUNE, Inf OJ rnatWn 1 r s e " fortune 
FM r Box 9151, San ffrse . CA 95 3 57. 

PROFITABLE Extra Income Casting Geceullve 
Piaster statues. Molds available. Zene Freeman 
Oecoratives. Box 23d. Joliet, Montana 5904 1. 

(10-00-91000.00 Monthly Possible, Publisher fleets 
Ac arts, Send Stamp!"!. Addressed Envelope. 
RS-lnUuslTles, P-.U. Adi 212BPM, Sonia Clara, C* I demo 
95051. 

FANTASTIC COPYTlltHTED MOnETMAKIMR MANUALS: 
FREE BROCHURES: Hampton's, 4?0 Schoqlway, Redwood 
Valley. CalilCrnia 95470. 

103 Sample Successful Home Bus' neSS Idea?. Best 
2.M vain I ever spend, U.M. Rew-irrcas, F.Q- Bos 
35 HP, ttiicpw. III. 60653. __ 

UCIND Fin*. B#*l The Race*. Spot The TRUE CON- 
TENDERS. Eliminate others. Send 16.M For lostruc- 
tKfflt N. 1, EhlerJ Mies, P.O. BOX Bl6, Nlw Brunswick. 
New Jersey 06903. 

WORK Homei Sparetime!! Others profiling. Tain Can 
too! Stamp brings details. Marianne's Girts. 324 

Center, Winslgw, Indiana 17598, 

“ BUKO H FORTUNE— Real Estate Investment— New 
Details, Patenled Only 39.95, Claude Saulsbury, lid 
Harmony Dr , Rochester, N.Y. 14626. 

WEALTH ALMflST OvEDNIPHTt ftyt simple plan send 
13 Cash, Cashieis Check only tai Money. 146 N. 9th, 
Pn Hamath. Ore. 973JO. Limited after, reply by 5-23-76. 
Allow up Id 7 weeks far delivery, 

MAKE BiE Money In Advartlsinj Business. N& Invest- 
ment Required. Starter m fiee. send $2 far Shipping. 
Products Intematlonatr &o* -6W?r St. Louis, Missouri 
63132. 

CLIP Newspaper items, ji. to 35. each. Details 25c 
and stamped, addressed envelope. Sound Sales, 142 

Rainier. Bremerton. Wash. 9B31Q. 

UST Money Free Details Send Self Addressed 
Stamped Envelope. Details, Box 506, Plymouth, Ml, 
4S175- 



PRO FIT ABLE OCCUPATIONS 



ENGRAVING business of year awn. spare ar lull 
time, P*w material costing VI -60 produces Engravings 
worth 330. DO! Particulars FREE! Write: Warder, Room 
EC-2-FF 1512 Jarvis, Chicago, IL 60626^ 

SHARPEN— SCI SSPrJ, Fillers’ Llihl, com met Hqulp. 

merit. Sun-plies. Blackrawh'l, Shaltfahl, l ow* 50243. 

FREE tala lags. Repair air cunditiunlng refrigeration. 
Topis, sup " I i a s, lull instruct lam, BoPFirt, 2016 CanlUrt, 

Dellas. Texas 75201. _____ 

FT. SMITH Auction School., Ft, Smith, Ark. 72901. 
Resin ant & home study. Veteran approved. 

finn.no/DAT PDSSliLEMIl buy Scrip Gold . . . E»y 
. . . Gonp late manual, $4.00 Satisfaction Guarani cad 
, , , Brown, 956 Spongdaia, Atlanta. Gi, 30306-. 

PLhifCtCKAFTHJ Profitably home business, Mosds 
aval lib la. Detain : Lynnette, 625 1C Mentor Park, 

Mentor, Oh la 44&6Q. 

MARE BADGES for fun end profit. Send $36.70 Tor 
complete kit prepaid. Mprtey back guaranteed- 
BADtL-A-UlNlT, flax 616. Du pi. PM-5&S. LaSalle. 

Illinois 6 1301. 

EXCEPTIONAL GPPOHTUHITY! team Pari miftHCl W>- 
gering. Easy Living. WpnderFul income. Experience Un 
nacasvOry. Join MaUy SuMelS-ful Beginner?. informa- 
tive 20 Page Brochure, YoUrt For The Ashing. GALL 
TOD AT f J03 -347- Gael, write: Young Company, Bfli 

25 1A, H* rl ford, Genu, 06101, 

TOU Gin make it big in part time farming, informe, 
lion bonk tail* how. $3 on. Taehni-Sarvit-os. 9394 

MtKinnay.. LuviUnd. 0*1, 45140. 

OPERATE Human Relations Success Groups, free 
Brochure. AIM, flax 244&H, Sin Leandro, CA 94577, 

£64 POPUIAFI MECHANICS 



FI A Washing machines, repair yOur uwfi, Start your 
own business, complete instructions, 2Q0 pages, S? 95, 
satisfaction guarani eed. Manual. 411M Register 
Avenu e, 9*11 1 mo/e, Maryland 21212. 

NSW RiOlilil'ble Home Business, 31 art Spare time. 
No exjHrrienetj heeded. No! mall order, InlarmaHon 
2.00. CflW Enterprises, P.O Bax 14525, Cincinnati, 
hk) 45214. 



MAKE MONET IN SPARE TIME. Earft generous com- 
missions os a subscription sales representative for 
leading rPAMlilies. For full delails Jmj instruction*, 
send this ad with your name and address to= popular 

MECHANICS, Room U07M. 250 W 551 h SI.-, Hew Tart,. 
N.Y. 10019 



S A LES MEN — Dl STR I El UTO R S 



HERTEL exclusive refer ell ce Biblel Big prontil St*d- 
ling J-dimensiDii covarl Dem-onstrator, supplies turrnsfi- 
ed. lop commas ions plus extra bonus earmnfisi free 
outfil. IntematiDnal flooh. Dept. PM, Box LIH. Wichita, 
Kansas 57201. 



LOURING FOB EXTRA INCOME? Start maw on a full 

gr part lime basis. IHdm pur new 1377 tine ol Calen- 
dars,, Prompt iana I Advertising anal Gilts !a Idcb! Buii 
ne -63 Firms, No investment, callecSicns Dr District 
Maoegerj, Many promotions to help yag cet slarlert. 
F-romjft. friendly service With 67 veer oitf firm rated 
AAA-i. Weekly commissions and liberal bonus. Write 
John Mt^ee^. Dept. CPM5 NEWTON MFC. C0-, Nevrion. 
Iowa 50206 



5ELL CALENDABS, SPECIALTIES Repeal B-JiinesS- 
Free Details, ■ flaming, 6535 Cdltage Grave, Chicago 
60537- 

AUTOMATIC Fishhuahv. Profitable Samples, 92-DP 
(refundable}. ArOn, 6] -PM, Mittlc Bench, New York 
11951. 



EARN HDU.UU daily selling Solaree>ni rings, ju**lry. 
Free catalbE. Anka. Bax 8034 -PM. GrlflSKhn, Rhode 
island 0232ft. 



MAJOR Dreetmg Card pubfi slier seeking Full or p*rl 
time salesperson Ip ccntacE r el a i I stores. Experience 
unnecessary 6a las are easy with our well known 
Inna. Fri|ny big earnings. Top comm, paic on all ihilial 
s*!as and steady repeats. Write today. Metferhs Card, 
36S5'C,ltr»cg In, Chicago, III. EOG33. 



AOENT5 WANTED 



SPARE TIME CASH. Self Famous Hanaver Shoes. Sam- 
ple I. tiles kit Ftee. No experience needed. Np age 
limit. Big cbrnmissions. Hanover Shoe, Pept 3534. 

Hanover, Pa. 17331. 

SAHDBLASTtft Distributor WanrtOd. Free del*! Is. 
(NILA, Box 66573-A. Hqu^lon, Texas 77066. 

PRINTING Advertising Salesmen— Excel I Hit money- 
making sideJiiin selling Pecalcoman-ia Neme Plate*, 
steal I goad titles. AdvertiSirr Special! le*, SifiA letters. 
Free Samples. RelCu XL, BpSidD, Mass. DZ 1 IS. 

B1( Money as Manulacturers' Representatlva. 
Detailir UhilOd AssoclatiOh Manufacturers' 
Representatives, H>B Broadway, Kansas City, M& 
641D5. 



EMPLOYMENT INFORMATION 



NQW Tp gel -a job overseas . A Complete euifFchOOk 
-art finding and landing a lush Foreign job. Alt ocCupji- 
ttpns! Postcard brings details. Wyatt-PM15, 5D9 Ivey 
$(., Grass Valley. Calif. 95945, 

M«tT If* Opening! In Oregon, $1 .DO (BeFundablel. 
Prosper. P443, Bend. Oregon 9?70t. 

1 1 TRAVEL Dn foreign jhips/i Good pay. No experi- 
ence SUmped add-reitad envelaj>e. Olobatrctter, Sox 
664^P3. St, Joseph. Mb. 64562- 

OVERSEAS Job*— War ia wide!— All DccujHtipns!— To 
S45aa Mont m— Directory Includes' 150 U.S. Cohl- 
,p slier, wi th □ vers nos Projects -Exposure Ef aFegy — 
Resume Preparation— Ini a mat i Orta r Llstlnes — (2 00 — 
Money back Guarantee — Global, tept. L. flux 99494, 
San Francijcg. GA 94169. 



& STEPS TO A BETTER JOB, fret 4etaHl: PQ floy 
59a-P(N2. Stony flrook. N.Y, 11790. 

GOVERNMENT OFFICER: Over 1ST Hive e re manta nr 
educalron? Yau Can beCCme COMMISSIONED OFFICER 
under Oath. Now Signing up. AH localities. No exami- 
nations. Permanent. PraFilabte. Quick IhCume. Please 
Contact: SCORE, Box 31A. Culumbia, Maryland 21045- 

TE7AS, FREE Details. Certain areas baoming. Rt- 
ports. Sox 3861B, GF5, Houston, Texas 77666. 

EMFLOTMEHTir U-3-!f Fprelgnl Skilled, unskIFted!' 
equal opportunity, nil Fields, directory, appliGation, 
resume instrubTians — S3 .00. National Inlormation. 
Dept, 1-5. 422 Washington Building, Washington, DC- 
20005. 



BOOMING MIDDLE-EAST— Nnw Hiring TFiOusanrJs! AH 
Occvpatipns! SI 5, WO— S56.D00! Lalest Listings $2.00. 
Wprfdwidfr, Bex gaes-A, Lbit£ Peach, Ctlilqtnia 90ff]l . 

DVIRSlAS EMPLOYMENT NEWSPAPER . . . Thousands 
nf lobs Worldwide! All Ucpupaimns! J12.6W— SSQ.dQD 
t Bonuses ■ Transportation! Latest Edition 52. W. 
Jah/rarld, 631 1 -PM Yucca. Los Aogeles. Califa-rnsa 
90028. 



MIN! — W&man! Jobs on Ships! American. Foreign, 
'rVdrlrfxride travel. Informal ion S3.QD. SIAFAK. Dept. 
247, flax 2049, Port Ancles, WMh lngtWi 9836l_ 

3H HUNTFHC. All the Important FiJnti" i IfCtMlqRff 
Summarized. Why pay the "pralessionat" servrloe 20 
to IflQft times as much! Sand SI.OO ta dOhKlO, Box 
5I5 3 King Of f nJn!| E P*. 19406, 



5G.MD JOBS Hprthwestern Pa. Paper Concern desires 
50,0tlli Nationwide Advertising Locations. AM Positions 
Salaried. 5enri $2 00 tor PeEails! Cabaret Industries, 
1060 E, Oentar SI-. lahnsonburg. P*. 1SS45. 



HELP WANTED 

UYERSIAS EMPLOYMENT . . . Euiopa. Australia, 
South Amarica, Asia! Alt Occurs tionsf $7w - 14.960 
monthly] Employment Into manorial, Bex 2923 7-AE, 
IndianappliS, Indiana 46229. 

FANTASTIC OPF0HTUH1TY! Hign ihayiing overseas 
|cbs- -nil c-c-zjpahoris, liberal living allowance. No 
lists or placement tees, employer makes initial con- 
tact. Write- International Tech-Cate Services, BOS 
49366. Las AogelCs, Calif. 9DD49. 



REAL ESTATE & FARMS 



CANADIAN LAND FROM *55,00 AN ACHE, Choice 
pr'Dperues across Canada, Lew monthly paymerts- 
ideai For cott*£-fis, hunlihg, fishing, investment, free 
cafaio-gut. Canadian Estafas Land. 266 Lawrence 
Avenue west, T&rerto,. c*n*na, m sm 3*6. 

HEW— FREE l Big SUMMER edition! Over 5.404 h«w 
properties described, pictured — Land, Farms, Homes, 
Busin esses — Recreation, Retirement. Selected Best 
thruout the US.! Over 7Dd Qffioes. 42 stales Cbast-to- 
Coast. Mailed FREE I mm tire Wo i Id's Larne si! STROUT 
REALTY, Inc. 7-Mli 5. Oqarbpm, Chicago, III, B0SQ 3. 

“DIG . . . NEW , . . SUMMER CATALOG . . . Free! Over 
2.600 top values coast to cOaltl UNITED FARM AGENCY, 
6 12- PM West 47tti, Kansas City, Me. 64112. 

GOVERNMENT LAUDS Irom *1-50 Acre!— iFlYMthlMl 
—Vscatron—FtrniJin— Exclusive Buyer' i Guide— Gum- 
plete Jaferm*trOP— S2.W— MoneytJftk Cyarsptee— 
LANftYlSTi Dept., Y, BOX 99494, 5*4 Franc I SCO, CA 
94109. 



WT9MIHG RANCH LAH 0 . LO Acres 1 3-0 00 down, 
S3 d.dc mcnUi. owner- Mike Gauthiec, 9550 Gam tin, 
ppwn&y, Gal If. 90240. 

SS ACRE, Canadian Border— hundreds campsites, 
islands, farmlands, directly from tax authorities. 
(Non-profttl. Lists, photognjihs mailed. Rulstar, 
ftbftm_ia, 110 C hurch Street, Tbr-clfta 1, QJtt . CaiLeda 

” CANADIAN Gw nicy Ac reafiai and LbtiT' "oiiV 60(b 
year, fme catalogue. T** Sale Sendee, thfom 391-PM, 
85 BloPr Stieet. [ aii. Tprpnto, qntiflo M<W IB 5- 

CENTRAL Ontario — Choice 640 acre Sportsman's 
paradises etIFI available— S2C.OO plus 56.56 taxi* 
yearly, Maps, pictures. *2.D0 iReluudetiEs). Information 
Bureau, Nerval 4, Ontario. Canada. 

FREE CATALOG! (Covering 15 SlittSH AH types prop- 
erty! Phoicsl SAFE-BUY Real Estate Agency, Inc.. Bflt 
5B9-PM, Little Rack, Ark. 72203. 

DAHAJHAH Land: Price $3B5-00, *3D.0D month, Fra» 
inru-m alien. Vacation Acres, Box 40A, LasaHe. Car at' a. 
JH3R. 3T7. 



CANADIAN ACRES, Sam: beaches and tall plflH, 
Fishing tor prku, wallaym, uaul. Private airstrip. One 
to thraa hours driving timu from JODQ Islands Bridge, 
N.Y. $16 down gives invmediate p esses Hen. *26 
monthly. Total pnee 5 1 TDD .00 Write: Canediao 
Lake shore Estates, Sept. I > M. 16 Gath Road, Ning5tof . 
Onlario. K7L 1H4. 

FREE Rent plus Income! ”A Guide lb Apartment 
Ftpuse Management" 56, Oft fa: Exposition Press. 900 
Oyster Bay Ifwd, H.cksvllle, N;,Y. 11601- 

51 . 5D ACRE! I ISA A Canada. Lists, snc-tog'aphs 
mailed. Govern mant Lends. 421PM Gunter, Lewi Sian, 
New York 14Q92. 



GARDENING A LAWN CARE 



MUSTANG MAKES A BETTER HIDING I. AWN MOWER— 

Buy early, sni avoid ifiu rush. Gave itt, tbfrf We Ship 
direct fiom the laclbry. freight paid, free brochure, 
wfiti!; TomtP, Box 7Z> OaR Grova, M iS MVrt 64 ]Q6, 
FLDR1AH Ratcbet cut Pruning Tool) Butter Prool 
Raithet Action Guls With Lift la Effort. Many Types.. 
Send Tor Parlieuiars, wrltei Atfem-j, 506 pmiaderphiH 
PiRr, Wilmington, DE 19BD9- 

NYOHQTROFtC GreenhuuSCi 549.00. Dnti-.bulur si--pi 
available. Uyrtrotropics, 1530 E. Chestnut. Santa Ana, 

CalJf. 92701. 

PM's BEST SELLING "COMPLETE GARDEN ‘GUI H I" 
For the Man Who N units All The Basics . . , Flit! 
Superbly Organized in FantbirS "Master Guide" format. 
Dozens cf Tables, Cherts and ■ llu Si rations . Literally 
Crammed with Timely Bonus Specie it Ins like vege- 
tables, FrultS-, Nuts and Nt>bS, G*idan PfwH, storage 
Structures, Pianling cates, only id , 95 4 50( to cover 
postage and handMnJ?, pm Complete Garden Guide, 
cap!, HE. &px 1614, Radio city. N.Y, 1PDJ9. 



FLOWERS, PLANTS, A 
NURSERY SUPPLIES 



HAWAII! SEEDS DF TROPICAL FLOWERS AND PLANTS 

Eaty |o grort indoors. |1-Q0 a package, Sard ftuwl 
|jm Fpbe», 69B-F Klpuhq Place, Knllua, Hawaii, 96734. 

EIHSEHE Brmglrf i ’. D rnund. Have seeds. Intorma- 
tion --Growers Manual K. Collins, Viola, I a. 

5235D. 

39 KINDS CArhfrtrfiui Hams. Hurt 'a ted Cllalai 
254. Peter Pauls Nurseries, M acorn, Canandaigua, N.Y 

14424. 

LEARN Landscaping and the growing Pi plinlt. Stilt 
* profitable business part Pr full time, Free lAlnrma- 
tlor without obligation. Llfatlma Clrear Schools, Dept 
A-y 22S i Garry Avenue. Lbs Aresles, California 

9DP64. 

(Continued nn next [Ugc|i 




CONSTRUCTION PLANS, 
BLUEPRINTS 



5JLUNA Instiucliani- — Mow ta Build RP&m, lave hun- 
died* of do Hers., 13.95 PaitpAid. Hltlude5”lSQ.Q0 
Coupon Toward The Purchase 01 Sauna Heeler, 
Menu sp ies , flgi 3HQ3-, Miiintiapdli*. MN 554Z1. _ 

OO-IWOMHtf. Save 40-5B% la build ORItlHAL 
FINNISH SAUNA With WOWl, 2ii nr i-:i»r.lric rdcfc hajts-r. 
Send JlO.OO Ear 3-ihee! blueprints, step by iLh in- 
struct inns & lull UlPOTPUtlOIIS tor FINN E5H-AMERJ GAM 
SAUNA CO.. 1175 ShAStA It.. Redwo&fl Cily. Ca. 94063. 

COTTA CCS: Build Your Gvrti L»kH>dt dr Deep woods 
Cottage. for Braohuie M lust ml Inn Av&il&Me Plans , . . 
Blueprints Rend U.00. Callage Plans, Bax 294 A. 
Pawling. New Tor h 12564, 

ID ECONOMICAL Wood HguSe OMiM I3.IW. Hgw to 
Save Uifc on cnnslrueliLia and rerowtfi-h ng 12.90. Terrnni* 
Serytoes, 0364 Ml K I f! rtey ltd., Loveland. Ok, 45 HO. 

GARAGES P:a..-» 13« I t 

}B.OD Sol. C*C DtSlglHiff,. 1301 Cabrillo. St. Louis, 
Missouri G31JS. 



LOG CABliWS AND lt V' FRAMES 

BUILD Lag Cabins, Rustic lutoitura, Fireplaces!! 
Corn p! el l rranuai J3.0D , . . "A" Fianu plans 52.00 
. . , Guarantied, . . , Bel*, Springdale, Atlanta, 
Cflcreia 3030ft. ^ _ 

NATURAL STONE HOUSE. Gather Packs Free. Build 
In One Su-mm&rl feted Pickup, Hand Toalfi— No experi- 
c-nct! Guaranteed -HOUSE PF STEIN E' f manual, J3.0Q. 
Slonehouse ] 70, Sweet, Idaho 03070. 



HOME CRAFTSMAN 



WOOD' - Domestic and Imported Hardwoods! 3hQO 
Items! Clock. musical instrument Ails, Tools . . . dis- 
count prices! Hai d-t c ■ find hardware. E44 page Catalan. 
50£. 0 raftsman, tie pi. AK-56. 2723 Mary, China ga, 
Illinois fiatCB. 

ARTtrigiAL Ceiling beams. Yours tar pfiflftie* . . - 
details , . . 52. So. musses sales, b*k u6, 

Manc.hesrei, Pi 17345. 

AMUIHG Hollar paints wallpaper designs directly 
ert Wills, nobby or profit. Beautiful patterns. 25-C 
catalog, BPk 42gB, Sllversftring.Md. 20954 . 

WORK AREA'FQB GARAGE OWNERS. COMPLETE Shop 
in one cumpat;. urirl. FOld'dCwfl 6 J G" workbench, stor- 
age fbr tools, all Ed Cfi-mpaet fell-arc und 24'-' x 36 JI x T 
hifiti unit. For detail plans send j}.m to: SpateSavir* 
Plans, 59 Sweetbay, Jackson. 1 cures see 33301. 

HOW TO Make kitchen cabinets odd torniturn. New 
illustrated manual shows you the latest step by step 
methods, liraranteed. WjHe. Flint Woodworking, W27 
Mans Tie Id City Bead, Starrs. Ct. 05268. 

CATALOG FULL SIZE FuWTuRe' PLANS — f l 00 
Rel untied with lirlt order, Traditional tarty American, 
Over 1501 Turnlture Designs, 1425 Sherman, Dapt. 
CP- 76, £ van si op, Illinois 60201. 

EADINETHAKIHA HADE EAST And J, HQW Id Make 
Formica Counter Tops." Two ftxG el I e [ft guides let you 
build hitch eh caCicuts arc counter top* 1 1 He prates- 
Signals. Extraordinary guides bring master craftsmen's 
Shortcut methods,. Satisfaction guaranteed. Writer Japs, 

J 26- F Seventh North, Hopkins. M llUT 55343. 

PICTURE Framing— PnjfltiUl* hill or spa retime 
business. Easy to lejffl with handbook-course " Guide 
To Picture Framing Profils.’' £3-00 Guaranteed. Frafi 
trajmnii-suppties catalog included, Japs, 126-PM Sev- 
enth N orth i Hopkins, Mirmesola 59343. 

""IS GROSS Small Machine Screws, Nuts. Mixed S6.95. 
9 Pounds Mia Ed Wood Screws etc. 51475- Stog- 525.95. 
Bute, Belts, Screws, Washers. Catalog. 5J DO. Nutty 
C o., 1S76SMSP. Fairfield. Com. 0 5430 . _ 

EXOTIC Lumber from ash to ZebTJWOOd. Brochure 
Mid- Hardwoods, 2125 Goodrich, Austin, !»■ 78704 . 

PLAH5 FDR yard storage buildings. 54,73, Undemanrt 
Cabinetry, R3 AmfiEret, Pueblo, Colon tib 51305, 

-WQODWUHXING Profits."’ Tips on starting a full or 
ppi t 'lime business. 52.00. Larsen Wood Mfg., Box 355,. 
Pept. P J, Hayward, Minn. 50040. 

" WOOd'wdriung vise Sample, strong. Vcrsatits, 
Easy to build 1 . CcrmMIe plans. 53.00. Lkjd Sorenson, 
PR Bplfatp, Mirrriesutg_S 5 3l3. 

DOLLHOUSE PLANS CoraplVtd WOrNnf set plus liter- 
uture on rEm-arhablo accessories kits. 53-00 per set. 
ACT NDW! MortOh KouSS, Oepl. PM -51, 215 West Shore 
Dr., Morton, III. 61550. 

CLOCK Shelf and rscCr towel holder plans. Bdth 
lor Si. Forjiy, 12] Soufii LiltCDlrr. Niles, Mich. 40120. 

BHEARTHHOUGH FQR HOME CRAFTSMEN— Imported 
J0D"« sslid birch nlywppd now available. Super strong, 
easy working. Catalog, send stamped envelope, or 
ftusb 53.00 for Bif Samples. Earoply, 5M Warner HIM. 
Plairtfitild, Mass. 01070. 

ANTIQUE FURNITURE REPRODUCTIONS. Kits and 
ready !o finish pieces. FREE Catalog. Heritage HOUSE 
Reproductions, P556„ ie* 1055. BratHelwra, Vermont 
0530-1 , 



PM'S GREAT, NEW MASTER HOME CARE GUIDE. The 

Latest and Greatest in The Popular Mechanics Master 
Guide Series. Lays riu-t aii ycu Need to Know About 
Home Repairs, from Basement Waterpropiliig to Hoof 
Repair. 24 Laminated. Wipe- Clean ShEsts cn 12 Starrd- 
■Jp . Hang up Boards. ISO Charts and IHu&trttionSr 
PrDptr ly used. It Gan Save Thousands of Dollars, 
14.05 - 50$ IP cpvEr postage and handling, PM Maater 

Unn, -*»r" ( - *• Jl " 



HtAvy-Duly 5-0 Foot 14 &aucc Copper Wire EateniiOJi 
Cords. 5S.D5. R0U1 CCrdS, Drawer 9219, SI. Louis, 
Missouri S3 117. 



HOME REMODELING 



avoid, Elinvlaate DAMP BAS I MEATS! Inatruclidfli 
jJ.UU book Iromi Evans, Box 552, Elyria, Oh. 44D35. 

POPULAR MECHANICS COMPIFTE Ml HUH "OF HOME 
REPAIR AND IMPROVEMENT, 480 irgl. Here In one big 
volume is everything, you need to hflurv to keep a 
home in A-pne shape intfeHed anct ernas relerenced 
tor 1 lists nt Answers, l.ooo iiius., charts, etc. Price 
M SS Send order to: POPULAR MECHANICS Dept. HE. 
Im UWr ftitflo City, N.y, 100 ID. 



PO-JT- YOURSELF 



MM, Build Tor Inn and profit. Rush stamped ad- 
dressed enveldiie, Adolphs, 1035 W. Cine ffse, tempe, 
a,-. 352B2 



HEAT Home, water, practically frtk UhiOuc Port- 
burning lyilem worhx yEir-round. Nut SOlar im wirtti 
Easily rnsteJicd. Detailed Deo h let $3.50. fiuway 
PiAll cations, Ben: 142, FbrcSt, Va. 24551. 

" AEVl'tW ttASIC ARITHMETIC SKILLS-. Fractions, deci- 
mals, percents. Packet includes inSIrucliti-ftS. detailed 
exampks, prictice sheets, soiuiitMis and unswerj. 
Send %2 DO. G. Munseur, Box 4K, Ash land, Wise, S4BD6. 

FREE Brochure lave on do it your Sell. Trail Bike, 
Tnyko, Tiactor and Tiller kits. Wnlai Huald Inc.. Dept. 
PMC, P.fl. 8Qi! 1146, Bentod Harbor, Michigan 45Q22. 

WAS For candles, ihi lb. Sneets 53.10 Each. Only 
Eastern Halt of 1J.$, limit 3- Writ?: Michael’s, P-0- 
Bqm 598. Buford, Go. 3051$, 

“fllticinioijse 3 BR. 2 Baths. Brochure J.2,00. 

WfMtehceti, m . 2. Btut 21 3B, Vin-ton, v»„ 24179. 

GIANT List! Solar-Wind information, plans, material 
Suppliers— RuSti 51DD— Rub Elis, Box 73SC-D, Holland. 
Mich. 49423. 



14DD CATALOGS Listed and Described Sources lar 
CVERTTHINb Imaginable! Rush $2.00. MA&TERLOB. 

Boa 24413-V, Oak "and, California 94533. 

ELECTR DELATING. Complete amateur's teKtbonlL All 
metals Electroplate metslIlcytMMtmelsHlc item s $7.00. 
Details free. Tropic, box $$-P3, Palin Bay, Fla. 3JW5. 

if YOU Nave IDs dk>u|H to buy a 3200.00 workbench, 
buy it, ir not, send 51,25 for our poor-mans workbench 
plan and build your own ior less man sjo.oo. Full in 
structions and material list. Way -Afar, 58 Underhill 
Road, $carsda le. W.Y. 10 553- 

e HER GY saving Plans, Water Wheels, wiruJmilH, 
Electric Cars, Home Power Plants, Fees Info., plans 
list. Goodman Associates, 4 Beriyville Pike, Summit 
Point. WY 25445. 

2D0 HOW TO DO Hooks- 1 re e catalog. Sincere, box 
[D422, Ph oenix, Arrz, B5Q&4, 

SOLAR Col lector major improvement. Higher tern- 
pEralurcS— reduced costs (65 cents square Fool', 1fl‘ 
formation S2.QQ. Cus;pn COhStruClidn $25.00. Chalfrtl, 
Box BLDG, Rocheste r, NY, 146J7. 

TOOLS, Windmill generators shop equipment, from 
nawagad materials. Illustrated mangil, many plans, 
54 75. Lamphtre, 074, LamgSburg, Ml. 48348 

NEW PORTABLE fiURGULAR ALARM JoUs ycu to altch- 
ticn and electrifnes Thief, build for under 5-lQ.Cti. Easy 
to follow plans— $3.00. Marco, Bex 26622A, Phcenix, 
AZ 8500-2. 

SAND0LA3TINS. Save money, build a pnrlalhle sand- 
blaster yourself. Plans $2.C-D, MKJ. 8ex 124, 51 Peter, 
MJ1.5S092. 

IWIMMtHG Pooh install your own ONE PIECE in 
ground ALL FIBERGLASS pool. Gam-ptet-e kits for 
unde* $3000.00. Adventure Pad -Caip. 2855 Sedge- 
wick, ClBveiand, Ohio, 44120, 

LEARN: How to make man made marble A Plastic 
Steal coating cheaper. Send $1 DO Ur Particulars. 
Bowk Lab. P.O. Sox 444. Lufaula, Oklahoma 74432. 

RUPTURE REMOVED HAT UP A lLyT GUAPAN T E EO HOME 
TREATMENT. DELI SHIED U3LH5 SINGE I960 FREE. 
FACTS RUSHES, JShn Mortimcu 21 L^ird. St- 
Catharines Canada L?F 3E3. 



HEW Solar engine. Guaranteed irtStrutliollS 55.00. 
Oetails Stamp. Energyerafl, 2350 W47P, ftenver, -CO 
B021 1. 



CAPTURE Waste Heal From FirE-plane. RELEASE id 
Furnace Huctwerk. Orarvings, Data, Airtd. Control De- 
tails Frcm Aclual Instillatic-n. 52.00. Hydroheat, P.O- 
BOX 1798. Fairmont. W. Va. 26554. 



HOBBYISTS- F Fuelling bnl Id yourself plans com- 
plete with electric motor, $4.50 GHU Sox 4$, 
Cambridge, Ohio 43725. 

ROOF TRUSSES. You-bvIUJ-iE, Save! Easy. StrC-n K - Ftte 
informs! i*4, 6531 fouldvirfl -Cfierripions, North 

L ;j II iJtril.il C. Florida-, 33058, 



PAINT Signs! Using Patients! Trta! Alphabet *2 00 
(U.S.A. Orifyl Harwell's, PM575, Byrd-^LOwn. Tenn. 
3SM9. 

SOLAR HEATING System tor Rimming poolsf com- 
fiflte detailed Instructions lor desiging Jind 1 installing 
your own low priced system. $.end $1 DO to: l • | Solar, 
Utt $Hell Beach Rd., $he!l Beach, ta 9344^ 

REPAIR TOUR APPLIANCES Washers, dryers, Dish- 
washtrj, complete service manuafs, any brand, send 
brand name model number plus $4-45 F PD. 1o : Crue 



NEW Invention. Give yaur Pet his awn Daor Bell. 
Easily Hislum-U. 53.08. Slate Get or Dog- Petbef-I. 103 
Rtithbury, Palnte Claire. OecDer, Canada H9R INS. 

CB/erl — "TRIPLE YC UR POWERS using New 46' 
all directional CB Antennal!! Plans $2, Astrobcjm-4, 
704 Edwards, Visalia. Ca. 93277, 

LOG SPLITTER PLANS. Complete Assembly Rii-d De- 
tailed Or artist. s+n«i $4.00 tOi F^DSdJf£ Engineering, 
Box 635, Iwmliiftir, Milt, 01*33. 

SAVE! Canal fuel ydur awn Dehydrator. Eaiy Lo fol- 
low .nsliueiiofli. Send 51,50; Dehydiator, Bex 251, 
Lagan, gt^fi 84321, 



SAVE Hundreds of da liars using your Choice at O^er 
100 world famous Do It Vouisell 1c 1010145, 53-50 Ppd. 
Sjliv'eolu.n Gvjr^nlt-tb. Details KA.S.I s Cardan's, 4bL5A 
W. Uilliiborp, El Dorado, AH. 71730. 



MARC POSTERS WITH TOUR SLIDE PROJECTOR— EAST 
To BUILD GAS TURBINE PROJECT — CONSTRUCT A PICK 
PROOF COMBINATION SAFE — REPRODUCE LARGE DRAW- 
INGS WITH SIMPLE PRINTER — SOLAR FURNACE KIT 
CONTAINS METAL I ZED PLASTIC FILM. Projects uSe 
simplified design, common hand tools. Fdi preject 
Phams and details send 11,00 (Refan tied with erderj 
lei Brochure 5. Afliiiated Research Companies, Bd* 
12752, Se attle. Wa. 9b|ll, 

BUILD A small Oil lower. Drawings- $1.M Charles 
carritro, 3 612 B-shup SC.. Limtsav, Ca. -332-17. 

WANT SOLAR Heated pwi ? Plant *3 00 Sa7isf attion 
Guaranteed. Ken lee, RL. 5 Box 272Pff1, Yakima. Wash. 
9830 3, 



FIREWOOD CUT fast. Guaranteed plans-pholos, 
J2.DD. HAD Products, Dept. 102. Box 740. Idaho 
Springs. Colorado 00452, 



LATEST Up it ywHii T,Y, Repair Manuel $3.50. 
REA. Box 26326. Sac 'a manta, Cl I If, 95820. 



PM'S FAMOUS MASTER SHOP GUIDE. One of The Most 
important Teals Ydu'II Ever Own! Lays q-rit Everything 
TOU Need To Know About Nails, Screws. Balls, brills. 
Adhesives, Lumbers, Masonry. Plumbing and Electrical 
WdYk. 24 Stand-Up, IHang'Up, Wipe-Clean Laminated 
Pages. 58 Charts plus a Bu i It- 1 rl Ruler, Protractor arid 
Compass solid Value at $4,95 * 50; to cover postage 
and handling. PM Master Shop Guide, GepL, HE. Box 
!014, Radio city, n.y. 10019. 



REPRODUCTION MOLDS 



MDlOS for Ornamental Concrete Products, Catalog 
900 Fib-fire la£S Molds $2.00. Plytrete Maid Co.. Ell 
Ripidt, Mich. 40G29, 



FIBERG.LA55 inlet Mold?, lor casting Crna mental 
Concrete. Catalog $3.CD. Freeman Industries, toll el, 
Montana 59C41. 



ARTS & CRAFTS 



LEATHERCR ATT Catalog. Tools, Lealnnr, Dyes, Dress- 
ings, Saddle Stamps. Buckles much more, Send 25( to 
MedPhersgn Bras . P.O. Sox 395, 5an Francl-sco, Cjllf- 
44109. 



CLASS GLOWING Kits and Supplies— Literature Upon 
Request — Willis Glass, P.Q. Bax 34Gb, Anaheim, 
California 92803. 



MAKE Figurines, plaques, lawn Ornaments. Maids, 
pllStercrafl krts. liquid robber, Sample and cbta- 
bgu* 254. Wcolfiy Gonfuny. B-fix 29- B, PebrlA, Ml infils 
81601. 

"GETTING iltrtod lit Stoltwd filess" 
Whlttemore, 2D6ST, Hangver, Mass, C2339. 



LEARN Wbcrtrarvlng At Home, Send 25 £. Ta: Carving 
Capital, Dept. RM, 14950 Waadaaruer Road, Maaomant. 
Cal-O. aoiiJ. 



BINOCULARS, TELESCOPES, 

MICROSCOPES, MAGNIFIERS 



HUGE Discount s!! Bushnell, GAL bln«ularS.-«oJJes. 
Free ratal sjr A price list. Write: Ma-iirald. Baa 503B-07, 
Sauth San Francisco, CA 94480. 



ASTRONOMY u 1 eseppes, GldbK, SiirtBS. FftEE cala- 
Idg. MMI, 3D IS Gresmont Avenut, Call i mure, Md. 
21211. 



H AN Expert's Advice On Ginocnlars". write: 
Telc-UfiL.es. 5514 Lawrence, Chicago, 111. 6D63&. 

CAMERAS AND EQUIPMENT 



FREE BARGAIN MOH— Central tamers Co.. Dept. 
315, 230 5- Wabash Hite., Chkaga, III. 5DED4. 



PHOTO & PHOTO SUPPLIES 



DARKROOM SINK WITH A BUILT-IN PRINT WASHER. 

MaKe 11 Yourself^ It’* Essyl For 7Sf you oars buy a 
PhfitecMy -of toe Article as it appeared m PM. Send 
orders Ta: popular mechahics, uejrt. h.e., Bdx I014, 
pgdi-b City, Haw Turk 10019. 



PHOTO FINISHING 



LOOK!— Special Maney Saving Offer; Kadacbfor Rail* 
develbped with Jut; bn PTinls $1.50. G8W 49d- Big 
Ci sc r lh ts an supplies Efifilose- Advertisement 
Wisconsin Film, Oepl. E„ Lacrosse, Wisconsin S4G01. 

COLOR SLIDES "" 



GAF Worldwide Col of Slides. Catalog 7427 M 
Washburn-, Mi o ne a polls, Minn, $542$, 

CGbitiinueil an neat s?jnM- 



MOTION PICTURES & 
SOUND EQUIPMENT 



CASTLE Home Mo-jies Catling— G 6 G Films, Box 
3J1, Syeisa!, H. t, 1)»1. 

IM USUAL Mbvw supplies, Free circular, EMt. 47th 
Holly, Kansas City, Missouri 64112. 

BHi 4 gmm, lUrrim, 35mm, B6W JS5 Cm or Film, 
Supplies, Processing Et|ul£rn(n(. Send tor 84-pa£ii 
cab lea refundable with order, Superi or, 44 B N Weill, 

cnirrio 66610. 

iTSfT, mt* classic sampler . . . only sI rr. 

Highlighty Irani heyday of Elm silenli! Chaplin, Mural 
£ Hardy. Fairbanks, Keystone Hops, Gish, Pickford 
Chan By, tne first IndiartapnllS 5015 and mar a, irrciur 
today . . . specify Elaitdard or Sniper & Free r :i L j I ii-e: 
HMM £ l&MM (illaflE fi SOUND) lift MM 6 35MM. 2" * 
Z" enter slides. BiaGkhawL FHm*, 3030 EBStm-Phelari 
Oaveturtrl, lOwl 52803, 

hTh—super 4 — 1 6MM movies] Biggest lie led i <ro f 
Lowest Prices! Free Calalog! Cinema Eight, Do? PM. 
Chester, Can net li-cut OBn 1 2 

I6m-m SOUND Flfms. features. Shads. Bcdner. 5300 
So. tairpsn, chicBen 6D632. 

I lira iTiMM and BMM Ftlll-Lcnfth Features" and 
Snorts, Sound and Silent, Color and Black 'Ahne Film 
Classics. Bogart, Pop-eye, Barrymore, Garbo. Chaplin, 
Bugs fltnnny, MensfiePd. Our Gang, Etc., EEC. free Cata- 
log. NILES FILMS, Boi 157&PM, South Bend, Indiana 
46631. 



FREE Catalogs! Super b Sound 1 Movies! L-C, Bfix 
SJSPM, Carden Grove , California 9261?. 



RADIO. CH, MAM EQUIPMENT 
A TELEVISION 



CANADIAN Catalogs— Slant Saving!, Su-rpJUS, ClMf- 
outs, Bankruptcy Stock!, factory Dean, Rush Si .00. 
Etcfl-PM. Hoi 741, Montreal "A". 



Sit RADIO t TV Tubas. Fie* calami. Cornaii, 

4111-1} university, San Dltgp, CaNfbrrtli 92105. 

tOV E RUMEN T Surplus ratelvar*, treflimltttrs, 

sm»par scopes, parti. Catalog 25$. Mashna, Nflhjnt. 
Maafi. 01 90&. 



FREE Educational Electronics catalog. fduKiis Work- 
shop, DpjMrtmejrt 7&6B, Hewlett. New TOrk 115&7 

fEH CDQE And iHgtnEAs JAftEOH For Cl fans. Send 
SI, DO To : ft.D. Enterprises, Box 1 LB, Cwatonna, Minn. 
SSafiO. Minnesotan’s Add Sal es Tai. 

TUBES! Send iO( for large conclusive list. Ldw 
P rices. T-J Specialties, Bos 43, Bradley Beach, Mew 
Jersey QJT2Q. 

LARGE List rad Id books. (1,60, York, Bc-k 366, 
Fontana. Ca. 32335. 

WHOLESALE CB. Amateur' Ma ring, fanners. List 
25$. Scanner crystals $4.2$. Enterprises. Bon 46 ]M, 
Clearfield, Utah B4Q1S-. __ 

scanners, CB’s, Marine, Accfissonej, price list 

E l. 00. Donis communications, 1631 Route 309, 
•meid, P* 13440 



HIFL TAPES, PHONOGRAPHS 
* RECORDS 



OLD Radio Show!. Huge Catalogue $1 DO! 00 1 9032-2. 
WyomirtfiC, Michigan, 49&M. 



FREE Catalog— Electronic Kits— Ampliliers— Pre- 
amplifiers — Piych&enlc Strobes — 5GA Adaptors — Oftldr 
Organs- Digitel instruments— Guitar Amplifiers. FREE 
Subscription*, swtpc. Box PM3Z040, sen Antonie, 
lout 7 05 P-4 , 



RECORD-TAPES] Discounts la 73 % } all labels; no 
purchase obligations; newslettdr; discount dividend 
certificates; IDO'S, guarani act. Free • 1 1*1 a i I s . Discount 
Music Club. BSD Mam St.. Dept, t-56. New Rachel le. 
New Voik lOaDl. 



FREE! Soundtrack Auction list. Whalers. 2321 P Hill. 
Redondo Beach, California 902 ?B 



OLDIES !J HPM Original Kits- -Catalog SO*. CIS 
Record Saiui^Sox 167, W amp sviHe, New for k 13161. 

CASS EnE LAI ELTSiToM^Tyoewnter Roll, 110-9B 
PPD. 638 Muskogee, Norfol*. Virginia 23569, 

NEW! Factory Cartridge W*W* Silicon Ri&boe 
Cleans Capstan. Head/Oemagnetiyes all 6 Tik. players/ 
racarders. S5.06. Dealers, Club! 536.00 dbfen RRBUPS. 
Rrctronics, Errvrlle, Term, 3B332. 

flOLDEH Ape Radio. Complete t^pet) Shew!, icr 
25J15-M. Portland, Oregon 37235. 



31 RARE Record Shdp 5 and Finders, List 52.5(3. Bnic 
5&S, Houma, La. 70361. 



MUSIC INSTRUCTIONS 
A INSTRUMENTS 



ACCORDFOH5 — FamovS makes. 40 models, S Day 
Mome Trial, Easy terms. Trades. Free Catalogs t Money 
Mvihg ImporTer-tQ’yuu Price Li3l. Wrile; Accordion 
Corporal ian. Dept, fl, 5535 tatlmniyt, Ghi«Ao 6064 1 . 



harmonica And -instruction Book play By numbers 
Book Includes 34 Folk songs 52.941. Anderson Inc, 
213B East K, Box ?07. Chicagd. 1L 60549. 



PLAT Guitar In ooe week, Prove* molhod. tump late 
MJI'w (3. SB. Writ. Cooes, 323 Porter St.,, Phrla,, Pa. 



DP To $6 a 4 Discount, Name Brand Inal rumen! s. 
Catalog, f report MuilC, t!4F M«im St., W. Babylon, 
N.Y. 11704. 

•Ul TAR, Banio, Violin, Mundolm Makint Maleriils, 
Accessories, Books. Catalog 25^. Guitar Center, Boa 
15444, Tufia, Oklahoma Mill 

aurifANDINC Tone Cm iVOdden IntliummU. In- 
struction 55.GG. Marc Anthony, P,D. SOX 1&05, 
Crescent CiTy , CA 95531. 

EAST To pl»y 404 make, quality Suleiman, Dan|ul, 
thumb pianos, hammered dulcimerA; instiumcnti and 
kits here, INC, ifP, 41D Cedar Avanite, Minneapplia, 
Mlmiesotft 564 04. _ __ ~ 

ACCORDION TOR Sr&rids, Cordovos, Buy dlrecl. Tre- 
tnehdou! discounts. Trades accepted, Free brochure 
PM. Accordion -G-Rama, B74 Broadway, N.Y.C. JStltl. 

30% YD B0% DISCOlINTr An^kMefi Curlar. Amp. 
Drum, Ban-io, Oubro! Fre-e catalog! Warehouse P&O. 
Bor 11449. Fort Worth, Texas 7eiw. 

POEMS wanted lor sonis. Hathvllle Musk 
Produclibos, Bax 4 J06I F. Wishville, Tt4(H»ee 37264, 

PLATER PIANOS; PUAtf ORGAN*— book*; repair 
manuals. Catalog *1.06, refundable first order, vestal 
Presi, Bo 1 97, tfesuj n, ht i3bm- 

LEARN Banjo. b-6ln.og DiueRriss, he music, Mikas 
laarfling easy, free uetitis. inytock, flax 35M. 
Marietta, Georgia 3no6D. 

iicc mt Dions, Manuracturine, 6S46 P Norm, cnicaib 
66615 Cancertinas - ChrbmalTci - Hehgons - Hbl'.ners - 
Nkfv - Used - Repairing - WholaUlt CatltUgS Fifl, 

ELECTRIFY Player Pianos, Pump Organs Quickly, In- 
mponslMely wills Lee Silent Suction Units. Wnki L«« 
Music. 525F Vpaerti Auanue, V Miln e, California M3Z0I. 

NATIONAL MIC, 10% oW (4 makars and repairers Of 
all String Instruments, Wood, parts, accessaries A 
thousands Be-ms, listed In new 64-paae catalog , 
Write today lor your copy and price list. Enclose 25c 
to cover postage A handling International Vi Dtii» Ca„, 
Dept. PM. 4D76 W. Belvedere Am 4„ Baltimore, Md 
21215. 



STRINGS! ALL KINDS! Accessories, Parts. Catalog 
25 f Stringing, MS. Box 5444. Lircderihili, Flushing. 
New Vork 11354. 

KITS! Build dulcimers, gu>(ara, harps, banjos, man- 
Online, from $2.95. Finished instruments Irom $23.95. 
Free catalog. B6BS West I3th-PM, Denver, Coloradb 
66215. 

■POE. MS Wanted Publishing. Recerdina. Awards. 
Broadway Mesic, Bex 7436— PM, Sarasota. Fl. 33576. 

CASSETTE Guitar Lessons, fievol utlonary! S Bnalnnlng 
Lessens Eased tn sludtp. Cassette Tape- in struct lens 
$3.95. Hill’s, 3526 Calilarnia, P-forii. Illlnflls. 616Q3. 

NEW PLATER Pimg HDLL6, Free tala log, Dupree, 
2940BM Grace, Costa Mesa. California 42S26, 



HARN Guitar. Quick proven method. $3 .DO. Guarart- 
teeo Mojito, 304 Texas, Suipnw, La. 76553 

LEARN GUITAR By ear from cassette only $6.95. 
Sojnflex Dp., Boe 415. Vinton. Iowa 52346, 

FREE Lesson, “Learn Ch-ortf Playing" Plano, Organ. 
Guitar. Davidspns, 6727PM. Metcalf, Shawnee MiSsiofl, 
Kansas 662G4. 



EDUCATION & INSTRUCTIONS 



WELDING TRAINING, Basic and Advanced Training 
for Major Processes- Aro, Gas. Pipe TIE, MIG, 
Plasma. Hobart, a nonprofit school, is accredited 
member NATT5. Approved Ohio 70-12-0064 HT. Write 
lor school bulletin and bourse schedule. HOBART 
SCHOOL OF WELDING TICHNOlOOY, Box 75, TFdy, OH 
45373. 



UNLOCK your future. Become professional Locksmith 
by spare time hamestudy. $13.00 in an iipnr possible. 
Arl tools, equipment Included. Facts FREE, Send 
name, LoekSml thing Institute (hOmeSlvdy), Dept. 
1310 056, Little Falls, Nuw Jersey 07424. 

ELECTRONICS CAREER training. By mail. G. I. Bill 
FCC License. Co-Id r TV, Broadcasting, Engineering 
FREE school catAldf. Srhwl rep will try to call. 
Write: CIE. Oepl. KPM-07, 1776 East 17Ui St-, Cl tiv* 
land, Ohio 441 14. 

LAS VEGAS' Hii a lure bet— the Heuadj School of 
Air Dohditiening, a division of Edircationi Dynamics 
Institute, has the highly trained teclm leans you 
need Ini' your business. The comprehensive curriculum 
studied by Our graduates stresses knowledge of motors 
and compressors, commercial refrigeration, Ice ma- 
chines, window air conditioning, heating Tall phases), 
Electricity, circuits and 1 : enrols. Contact Vince 
Cappolb, PEicemtJti Gouiiselor, EDuDaTIDh DTfNAMlCi 
INSTITUTE, 2635 worth Decatur Boulevard, Las Vegas, 
Nevada fr9tpg, or call COllCCti [702) 646-1522. 

KISH SCHOOL 'AT HOME In spare time. It you lef| 
jcfiaa I without finishing, write led ay lor free brochure 
about aur home study method, diploma, and accredi- 
tation. American School. Dept. X545 r Crenel a! $3lh, 
Chicago 6DB37, 

LEARN to fix typawritori and Office machines, 30 
mFllion typewriters need Skilled repairmen Earn as 
you learn at home In spare time, fact* free. S4n4 
nonto, Typewriter Repair School rhomestudy]. Dept, 
33 ID-066, LillM Fllia, HJ. 07434. 

URHULSTERT Decora! in e. Free Booklet. Learn at 
home, upholstery DECO rating school. Dept. 531D-056, 
Little Fail, N.J. 07424. 



DETECTIVE Profession. Easy Home study; Iree lid’ 
tack pr lapel pm, certificate, iniure Pretemonat 
Invest igalorj, Bpx 4134$. Pepl. Cf, Los Angelas. 
Calif. W04L. 

EKTENSICH And Ppsl-Giaduale AwftPdi |n PP I lojophy. 

Art, Sciunce, Botanic Medicine. Homeopothy. ftaai- 
on ics anB olliers. 30 subjects. Currie pier free (airmail 
$i.ml refundable!. Registra-r Susses College of 
Technology, Hlghflald, Banehlll Sussex, Emland. 

INSTANT MEMORY, ... New way lo remember. Ho 
memorization. Release "Photograph le" m&mary. For- 
gel nolhmgi Liberates tictriOTdtnary knowledge 
(eients, ESP. immediate resullsl Frea inifirmation 
Institute (H Advanced Thinking, Box 6D6 PM. 
Pacific ralliidei, Calilernla WI72. 

LEARN Asleep pr awake! Records, tapes, equipment 
Iree catalog! Drawer PM-4DD. RuidPSO. Naw Mexico 
BB345. 



fiARTEHOING-Bar Management Court a. Free Informa- 
tion. Universal Academy. Boa Blffl-AB, universal City. 
CellfPrnla Mf-DS 



R4ftlL6lHE$IA. Radionics, DOwilng. E.S.P. Courses 
and Equiomenl. Illus! rated Cataloy tj ,(K1 ffeluiHlahie'i 
Established! 27 years. Dept, PM/R DruCO Copen, 
High field. DanaHJll, aussex, England RH17 7EK. 

AUCTIQNEERIHG. Resident Pr heme Sludy course 
free ^atatog, Nashville Aoctloo School, ]9?1 1V«T 
End, NastiviflB, Tennessee 37303. 

luTosuisttriQN. Sleep- learning headquartart 1 
Tapes, jecords, books, cigantit catalog free. Research 
Association, Hat 24PM, qiympls, WisAington 98501 

OETECT1VE— Training Course, American Datective 
Institute, Box 41R-A, Fairfield. Alabinm 35064, 

OWN Collection agency? "Httle Gold Mini!" Frink Nn 
Credit, NbanOke. Virginia 24604. 

PIANO Tuning qu-lckiy learned with Home itwly 
course, cipioniA grflnted, American Tuning schoei, 
17Q50 Toiler pr,. Morgan hIIl naiffafnia *>5037, 

LEARN Auctioneering, Term Boon, Free C-atelp*. 
Reisch World Wide College of Auctioneering, I no,, Box 
P49, Mason City, Krwa 5P4&1, 

LEARN Sawing Micnlue Kepi I ring. Men, Woman. 
Lucrative profits. Profession with bright future. 
Crestiin Correspondence School, BOK 927. Spencer. 
Iowa 51301 



DETECT I Uf Course Free informal lub. Uhlvetsaf 
Del actives, Box BtBB-F. Universal City, California 
91668, 



PIANO Technology — Electronic ergen Servicing, 
learned easily at home. GJ. Approved. Free booklet 
Niles Bryant School, Dept. P. 3631 Bloc Mon. 
Sacramento-, California 95626 

FREE Bosk tails how you can I earn camera repair 
and service. Home study or classroom. Write today! 
National Camera, Dept. EAD, Englewood, Colorado 
SOLID. 

USED Courses! Books! List 1&C- Smith's, 124 
Marlborough. Salem, Massachusetts 6197D. 

WATCH ' REPAIRING. Complete home training. Dl 
pifima awarded. Frao sample lesion. Chicago school 
ol Waled making, YE. FDx River Grave, Illinois 60021 . 

RARAPSyCHDLd GT CoufSE, CortlficatE. Free Infor- 
mation. APRF, Bax 5395-BC, Shaiman Oaks. Calif. 
41413. 

“repair sewing Machines, profitable Trade. E«y To 
Learn Details. Oykas Sewing Center, 167 FR, Rpctielle. 
Ga. 31D79 

BURELAR/FIRE ALARM EXPERTS HEEDED For cars 
homos, industry, L-earn high profit systems Installation 
at home spare time. Simple, quick, complete, Free 
information fay mall. No salesmen. Security Systems 
Management School i home study]. Dept. 73 30 0^6, 
Little Falls, N. 1. 67424. 

ACCOUNT INS Career. Only JQ lessons, $$. lesson. 
Send $5. first lesson, Jftnhns, P.D. Bai 571, Tati, 
Calif. 9326B. 

’ELECTRONICS College Degree. FCC License. Either, 
both, through e&rrespgndeiHit, Catstog: Grantham, 
2604 Stoner Auenue, Las Angeles, California 90025- 

OETICTI VC Trainfni Method, Free inforatifttiah, ln- 
lernationaie inveitigsters, cox 169, Lee^vtiie, Louisi- 
ana 71446. 



DIGITAL Troubleshooting Correspond ante Course. 
Educational Technologies, Dept. PM, Bps 224, 
Reyna Id sburg. Oh ic 4 J&B3 . 

LEARN Massage Therapy. Complete Homa study 
Course. Free Cetaiif. Massage, ll59fPMii HaiFCdek, 

Qu-lnuy. Massachusetfs Q3t&9. 

LEARN Diesel Driving How |q FluaiHie rpur truck. 
Free Details. Box 44844B, Los Angeles 3004 a. 

Turn Piano-Curter i m> f«t way gwranteed! Hall's 
Stud lb, 952DPM Croesus, Les Angeles 90062. 



FOR INVENTORS 



INVENTORS — If you have an invention For Safe, Pat- 
ented dr Uhpatented, Write for free Brochure Out- 
lining Manufacturers Requirements, Royalty Rates, 
Kessler Cprpbratl PH, C-56FL FrenwoU OH 434aQ. 

PATENT Drawings For Inventors £ Patent Attorneys. 
I4fl. 5HT. Writ* Iftr Sample H. A. Cirriar, 12600 
Dunlap, Suite 5B», Hwslw, Tea, 77035, 

need Help? write bur cominny. what can you lose? 
Paulay Engineerirr ^ales, 4$ Coral Driv#, Belleville, 
Illinois 62221. 




SCIENCE & CHEMISTRY 

jCaatlnuH tram prOtHflrti gift] 

SURPRISING Extras. Vfr-ry IntereMUia Th^i^i 
products Catalogue, Fermulss, B-o&ks, Experiments, 
Supplies, II PD KenruT. Bex 2D5, Staten Island, HI, 
10306. 



COMPLETE EMnlllry Catalog 50$. Labaiitory Sales, 
Bdx 161 A Li r ij.; 1 ton , HASS. Q2I35. 



formulas, plans, etc. 



\00 FORMULAS. Far Every Ailment. 13. Distributor. 
R7B64. Mil ion FlDf ldt 32570. 



AMT forma It l& DP Catalog— Manulacluri ng TrsaljJe 

11 . 00 . Ooirort. Box SfiA. Ciiict^ 6C&&G 



AHt formula $4-50. M, Cooflnnw, 9 Wyltys St.. 
H&rtiDrd, Com. (rtlQS- 



PLASTICS 



CASttiLlTE Pours like water, hardens like glass 
without feat Cryaial Cl tar. Lolors. Embed n-iwt«s, 
seashetls, mementos, anything. Make tine gifts. Re- 
produce your designs with flexible maid* any shape, 
sue. P roll title Illustrated Manual Catalog (1.00. 
CASTdLlTE, Dept. 76E/PM, Woodstock. II. 60091!. 

PLASTIC LAMINATES. How to wbrk with I You can 
lurit out oleganl finished ppmuhis Just by usi-ne hand 
or £ 0 wtir tools. Resurface kitchen Countertops. Ca< 
rest countertop bubbles. Shows you l »■ m mail i i»e tricks 
VOu Should know About. Photocopy of PM article. Pi ce 
SI.HO. Send order Ea- Popular Mechanics, Dept. HE, 
sox ]Q]4. Radio Ciity, New York. N.Y. loot 9. 



TREASURE FINDERS 



FIND Lost Treasure, Coins, Cola, all metals. 12 
models hum 159 95, COMPASS METAL DETECTORS, 
Dept- 705. 3700 34th Avenue, Fonesl Grove, Oregon 
«IK- 



f I ft ED OF DIGLilKG IIP TRASH? Tha AH Haw "Coin- 
Shootor" Rejects Battle Caps. Tin Fall, Haile and 
Shallow Trash. .Detects Cold. $J Ivar Cel ns and JawClry. 
free Literature, D-TE1 ELECTRONICS, Rdx 451 -U. 
Ca Hand. Texas 75&4ft. 



FREE Treasure Detective Clews! Department PBH. 
It Coventry, English town, NJ 07726. 

FIND Bur ied traaiure with. palSnttd met! I delKtori 
that distinguish Metallic I rash from trail Lira, Have 
push butlan and automatic lining, ground pickup 
eliminate tea lure, great range, etc. Free catalogue 
Gardiner Electronics, [kept, 9, 4729 N. 7th Avenue, 
Pti&enlx, Arizona ESDI 3, 

POWERFUL Matrotecn locator dated goli), silver, 
coins, relics. Money hack guirentoe. Terms. Free inter- 
nation,, Underg round i up la rat la ns, Dept, A, Sox 793, 
Menlo Park, California 94025. 



TREASURE FINDER Locates burled gntd silver, 
coins, treasures. 0 power lui models. Instant lirMncihg 
avfri table. Write dr <«l| for tttv eat« log. Phono 




tiUftlED TflEASURE Locate up To Quarter Mile away 
with Ultre-Sensjilve Directional Locator. Send for free, 
tniorntatjvf pamphlet. Research- Prodocts, 001 
13441 -AMC, Tampa, Florida 33$U- 

DISCOVER True Treasure Hunting wiSh '.wrld- famous 
deep-detecting mineral metal detectors Irc-m White's! 
Locate gold, sliuer. rings, coins, artifacts end mgre! 
Sold, serviced, warehoused world wide, Priced from 
179.50. Free Catalog! Whole's Electronics, Dtpt PA6S 
1011 Pleasant Valley Hd., Sweet Homo, DR @7386. 

GOLD 



find cold, old Mines, Treasures, Pan N-jhaeI*. As- 
say Gold ore, Amelia & Guide Reveals Hew. DETAIL! 
fsee. Dive Hum, R^bievotr, Utah 84QM, 



P RESPECTING MANUALS— 1970 R*gH}Mt EditiMS in- 
cluding Alaska. Maps, techniques, equipment lists— 
complete. I ID or tree Information, Survival 5-,i p pi i n S . 
Box 2, Conway. PA 15027. Publication Department. 

FRKCIOU* ETON El A MINERALS 

SET Free catalog no seuogs ri'chhound, gem colter, 
jewelry maker honhyisl or (talisman can be without 
full of bergams, effusive Items, low prices I ram 
largest suppliers and ai-Sher ties in the Relit. Free 
new catalog just OFT the press, yburs for the asking. 
Write: Crleger’s, Dept. C-12, 9dtf iputii Arroyo Pkwy., 
Pasadena, CtiHofflia 91105. 



4DD FDlISh-eu GdMStones (5.00, Tumblecraft 5401 
lames Nqrth, Minneapolis, Minn. 55430, 



ELASTIC Casting SupplluS, Molds, Jewelry Mount- 
ings. Cut Stones. Wholesale Catalog 254, Eloxlte 
lOth St„ Wheatland. Wyo. 03201. 



CARTOONING, 
COMMERCIAL ARTS, 



MDNEYMAAIHG Simplified Cartooning— Many "EK- 
7* AS”! Free Cartport Literature!! Art, Soi 14, 
(AfmdmorB, New York 11590. 



SIGN Painting — Easy nt|l|(4, Free Catalogue, Kiirf- 
madn Company, Centertown, Missouri 65023. 



LEAS* Sljlt pair El eg j| home, FrOI Talent lert, Den 
Henna. Bos B12-PM. Greenville, 3.C. 29&01. 



POPULAR FvtECHAMCS 



MODERN Cartooning laughT by mail, wilte for free 
brochure. Cart&Etiterami- Box ZS3-Q. Branford, 
Conn. 06405 



COMPACT 35 lesson Cartoon Course and CertOOhiSt'S 
Megan me. 13.00. Hertnift. Son 3Q3G7, 1 hcOlft, Nehr 

_ 

HOW Tt> Meka Money in Gomm^ rci si" ArtTfei* 1 2041 . 
Youngstown. Ohio 445G1. 



ADVERTISING AGENCIES, 
ADV, SERVICES, MAILING LISTS 

APYEIITI&ING R: line ink leading newspapers, maga- 

unes. it .do. Chios m ADvenTsine Agar-sy, 2e-( 
laokson, CbiEAge 60&Q4. 

MAIL INC List. Most all hinds, 111.00 Par M, 504 
Circulars mailed 17.50. Dlrmailrrs, King, NC 2702 1 
GUARANTEED!! SAVE HOMEY Du classified advertis- 
ing. details. Janet, CSox 142 15 , Tahoe, Ca. 95702. 



RUGGER STAMPS 



free Ca ta log—Cuitom Made turns*— Y&uft£*rs 
Stamp shop. prifl£ei on, lows 5270ft. 



OFFICE SUPPLIES 



mailorder records Help get Incruted business! 
Complete 32 Page Record BdoL shews your inquiries, 
orders, advert i sine, i Kpcnse. etc, Only 11.00 H, E. 

KAPPtL. POPULAR MECHANICS. DEFT. H, 224 WEST 
57TH STREET. NEW YORK, N.Y. 10019. 

PRINTING PRESSES, ™ 
RUBBER STAMP OUTFITS 



SIMPLE * RUBBER STAMP PRESSES. KydrtUhC Op- 
eraiud •nctrically neated. Siiesi" a 6* 9" t l2 ,r , 10" 
x 15", Starting Dutfitl, Order fai presses. Supplies 
shipped day received. Send 12.00 fbr Cl la log and 
Brochure. Custom Manufacturers, Bui 21J-PM. 

Sprmjjtiuld, Mo. E5.BM. 

PRINTING Type, Suopiicc, Ornaments, Bicentennial 
Cut and list. 11. Roiundabla. Superior. Box 4S7, Lee's 
Summit, Mo. &4Q63, 

~ PRINTING MACHINES, OflieL Mmuuyraph. Typa- 
wr iters. CumposiRi!, Machines, ujegrapr. King, Ndrlh 
Carolina 27021 

PtlNT YOUR OWN— Printuit Prunes, type, supptiei 
direct I ram factory. Send 256 for c a talon A nd iimpfti 
to. Kelsey Ca,, DM. Meriden. Conn. 05450. 

PRINTING Precifs, type, Supplies Lists, 204^ 
Turnbeugh service, Mechanioihurg, pennjyivjhu 
17D55. 

rubber sump Supplies; starting Quints, catalog 
11 .'DO Rul uhdab le. Martin, 1432 Major, JdHenon City, 

Mo. 65 101. 

SPECIAL 20% Discount on New Custom Size Type 
FbfitS. Stamp Presses, Supplies. Barca Type Mfg., 237 
5 Evergreen, Bensenville, ill. 60 106. 

TYPE FCNTOtond Printing Presses, Supplies. 120 
pages. Si 00 deduOtibli first order. Acme Type. 732 

Federal. Ctih;agQ 00005. 

SAME day shipment. Rubber stamp supplies. Whole- 
£&le price list. $1.00 deductible. Star 51 amp Supply, 

732 F e deral, Chtcags 60605. 

NEED UtlHEKPEKtlvi COPT MACHINE. Make a dry 
printer yoorsell. Buy a phgr«opy OP the ptans AS they 
appeared in P.M. Price 75i, Send 0h3tfi tOr Popular 
MuthaniCS, Dept. HE, Box 1014, Ftadlo City, New York 
10019 . 



PRINTING AND SUPPLIES 



1000 EM905-SED Business Cards J6. 65 Rostfiaid. 
ftgents WAnfri. Elea, 111 -A. Sylvan ia, Milo 435 60- 
FREE Literature, Business Cards, Letterhead, Label! 
Rubber siamps. deer's, Jil North Drive, Ottawa, Ohio 
45075 



AMUIHG Punting Sales Catalog. Profit! Wrlld; 
Victor, 707-P, Sharon, Pennsylvania 16146. 

EMBD1SEP LETTERFfEADs ENVELOPES - DuHnctiW— 
l neK pensive. -Post pa i d. Unive rsa 1 , 226-M My rl fe Scotch 
Plains, New Jersey 07076. 

4UICX Copy Otftet Printing. Free tntreaitctory Olfer, 
Watronwiife Printing, 614 Nerth Main, aiuominglwi, 
minors 61701. 

DO Your Own Type jetting with transfer Lelterloe. 
Free- catalog sample. leAVUA, 2 12-26 PM 44th. flaysidn 
NX 11364. 

CARDS. Stationery, Envelopes. Free infermatiar. AJC 
fiatdwln Enterprises, 590 Kincaid, WilliAms, Oregon 
975+4, 

SAVE 50%. I -day Service go camera reedy printing! 
Mr, Ouick Pi i at, 11 S7 Tower Hoad, Schaumburg, HI. 
GDI 72, 

WHOLESALE. Office "Supplies, Equl pm eb” P rin'tiiTg! 
Agents wanted, Atlantic, sc-x ifiJaPMS, Fiorente, S.C. 



GUMMED LABELS 



1,000 Gummed Labels ii.W. Dave's Gifts, Bax 
M. Elmira, H.i. 14902. 

1.W* BEAUTIftlL Gold Stripe Lite I i'j 1,00. Marla's, 
60^ Elm, San M gel p, Texas 76907, 

tQDQ GUMMED Address Labeli 11,00. WHt'l, POX 
HCOA. South Rend. Inditni 4 E 624 . 



tODQ UeautifuL Deluxe Iwo-cofer gold strips rebels 
95^. Ayflls-FM, P,q, flox 422, €vurgreen, flL 36401. 

1,000 GUMMED ADDAESS LABELS il.OU. FREE 
LITERATURE, Acme, 1238 VoShamp 4 Pittfiburghu Penn- 

ImIvj ill s 15J15 



REMAILJNQ SERVlCB 



MOTOR CITY RdmAilihR Service — ,i|l Services AYR 1 1 
able. INFORMATION Write: M C.R 5 , Bex 890, 

DdirtbrO, Mich. 41121. 

COMPLETE ^Rental] Service. Eldcrn Enterprises. Rue 
LI 9 ' Frtcia, II. 5 1601. Slnglot 256. 

AL ABAM A — Fbiw a i dthg-RBCcivI r-E. Single Remits 
25: G5MS. TO Bok 504, Gulf Shares, Aid. 36642 
AFRICAN Airmails 11.00 Postcards Available. 4 Iftf 

11.00. Box 29J. Klpqf, Natal. Soul h Africa, 

PENHSUYAfilA RemiiOrcs 25c. 5300 mbnihly. 
Fereuson. Box 0057-PMl* Dickson City, Pa, 105L9. 

EXCLUSIVE Samaga. remAiiing I inward lug, lailared 
terms, confidcnlrat. Details, Box 7 06, Seratoga Springs, 
NY. 12066. 

dn listed address! Diureet and confident iri. Re 

mair SOc single. Mail Forwarding Service, B05C S. 
Marn, Houston. IdiiS 77D25, 

YOUR Mall Rucelved ForwarUtd, fiedgptth, 324-M 
Sgulh Firsl, Alhambra. Cl I If. BiaaZ. 

ATLANTA Prompt, Confidential rcmti!. 25C. PME. 

Hqx 77206, Atlanta, CeargiR 3Q309. 

YGint Mail Received Forwarded- WoStcoast, I323 P56, 
EuCUd Awe,, Bellingham, Wash. 9B225, 

~ COHFIDENtlAL— Safe Forward in*— ■ EMAILS 50c, 

King Qjvm, Bax 1S14, NSwpOrt News, Vs. 23601. 
INEXPENSIVE Safe CunfitieirTiaf. H email? 20C- 

Gartmann, Bov 100BE, Delran, H.l, &B075. 

YDUft Mail Received, Forwarded. Turner, Bp* 

1E99-1-MT; Irvine. CA 9271 3. 

MS RE MAIL SERVICE 25C Each. 53.00 Monthly, p,fl, 

Box 335, ftshtaOule, Ohio 44004. ______ 

RL MAILING DIB^CfORY JS.OO. Uiteirtetioiiil Rcmalt- 
Forwatding Asioclatlon,, P. 0, Be* 1744-&I, Miami, 
Florida asm, 

MIAMI, ist, Litters remaned trpm 140 tore ign, 400 
u.s. citiei. SA.S.E. for delails, Maria, fiox J4J266P, 

Miami, FlQrlda 33 134. 

YOUR Maal forwarded 8 rec el ved— Confiflenl la I — 
information 25c. Martin. Drawer F, fitfscomnuju, 

Mlcblean 48653. 

SAN FRANCISCO — Cdflfidential RemAll me— Box 
12471, San Fra IK I SCO. CaMCnu 94112. 



REPAIRS A SERVICING 



POPULAR MECHANICS COMPUTE CAR REPAIR 

MANUAL. 32B Rieeus. Simplified aiitg rejiair for the 
Saturday Mechanic, Dawn t& eartn text and Illustra- 
tion*. This book also tells what Jabs can be handled 
and whan to (head for tht repair Shsjs, Price 18-95- 
Send orders to: POPULAR MECHANICS, Dept. HE, Bax 
1 575. Ra die City. NY 1 DO 19. 



SPECIAL SERVICE* 



INFORMATION 0" anything, Ferguson Research Spe- 
CUHltl, 60-15 Wwdstde, Wwdsnje, New York 11377. 

PflDFI TS FftOH CLASSIFIED ADVERTIIlNlSI SoohleE 
s-hn-ws you how to Start your own buSir-oSS wll'i Classi- 
fied Advertising, Only 11, OD [Refundable with, first 
order.) H E. RAPPEL, POPULAR MECHANICS, DEPT. P. 
224 WEST STTH 1TREET, HEW TOR A, H.T, tOdll. 

1171 POPULAR MECKAH1CS INDEX L SHELL WRAP- 
PER. Actually Converts Ybur 1974 Issues into a Com- 
plete "Reference Library’'. Over 5.000 Entries From 
Hie Past Year Are CraSS Rcfeiehted and Built tbld a 
Handsome and Sturdy Lacquer Board Shelf Wrapper. 
From "A Pflnthouse for A VW Baulfe" to M 16 Ways To 
n«df Plywfiod EdfidS 1 ". it J S All at Ydlrf Flhger Tips. 
12.69 post paid, pm Index-Wrapper, Dept. HE, Box 
1014, Radio City, N.Y. 10059- 



GETTER HEALTH 



HEALTH PROBLEMS? Free Factual magazine — Natural 

Irving, Health, Organic Gardening Provoker Press, 

St. Catharines, 4p?, Ontario l2r 7C9, 

HEMORRHOIDS Cured, Free Informal ion. Yeung, Bar 

9542PM, Seattle, Wash. 90109. 

BLOOD Pressure Anereid Sphygmamancmeler. 317.00 
ClimacD, 900 Alexandria, Las Aniretes, Cafrf. 9D029. 

AIM! A Shoulders Ache, Get Relief Na-DnigS 12 DO 
Sell Addressed Ervvelapd. Bax ??. Chalfanl, Pi. 11811. 

exercise At Hama OD build- it-yaurseir phyiloi 
fitness eauipfitent, including bicycle exe-rciser. raw- 
ing machine, ben masiager, and abdommai board. 
Send 15 00 For blueprints B1ZDS and instruct Jons. 
Popular Mechanics, Box 1C 14, Radio City, New York, 
N.Y. 10019. 

SOCIAL SECURITY PLATE* 



BICENTENNIAL Sod a I Security Plastic Plates, 3am 
pies 61 00 Banema, 4D8 Washington Av., Beilmgre, 
N.Y, 1 1710. 

_ BICEHTEHNIAL Or Zodiacs Social Security prates 
with identification case 11.75. Leonard After, 810 
west River Street, Milford. C& n n_06 4 $o, 

' GOLD Yetai Social Security Pfate 11.75 with 
Black Casa And identification Card. Sand Name and 
Nur-ibar to George Ant? any. P L 45, 625 Clihlefi Street, 
Bfwhlyn,_New York 11231 Money Order Dnty, 

"LIFETIME 3 Color Metal Social Securfly Card with 
yeur Name and Number Engraved 11.50. Bax 637. 
Honolulu 95809. 



LOANS BY MAIL 



BORROW by Mail! LJpta S3 .000.69 Convenient terms. 
State Licensed. Postal Finance, Depl, J7-CI4, 6013 
Mjpi^Aye., qmaha, Nebraska 6 B 1 D 4 . 

— 1 ihI nsepi 




PERSONAL 



lOVtlltfliKI FrW’lantDj Easy, Provable! fiox 
822-GA. Man.ilic, HJPA&3 5, 

CAN'T STOP SHEWING? Reduce Ttt and NICOTINE 
S!VM 4 i in you* ci^retEe, BQCUMIHUO PflDDf by 
Lf.S. &LNA.T1 included . Nol a hcldcr, Wlontyback Clu j - 
antM. 12.00. Dador, Box J954A, Rochester, MV 14&LD 
ELIMINATE Debts— 12 Techniques! Guaranteed. 
3 .00. Gillums, Bex 1934M, inhere, Marylind 

1233, 

IN VEST I GATORS, Latest etectfDRjC aids, Cl Mien. 
11SOO-F N.W. 7 Hi Avenue, Miami, Farida 33168 
PSORIASIS SUFFERIRSl DISCOURAGED; Write far 
rite important Information that Ji helping IhauunQI. 
Fhcac&l, float 29277-FM, P ar me. On In 44 1 28. 

BUIE Qutttioni anaWiriV.' Stamped ' envelope. 
Pylon, 1716? sernur, Gene It, Midi l am 4B2I8. 

BSC DUD Telephone Cenversation automatically, 
leave Recorder unattended, Robert's, Bar, 49 PM5. 

Par X ridge, Illinois 6PQ6&. 

ESCAPE from debts end bill collectors] Have *AA-i 
credit everywhere, free report reveals secret plan! 
credit has, 333 North Michigan, Chicago sqsqi, 

DON'T DIE Without s wsii. BiflnH will lorm vfi|| 
protect your Family, only li.po Guaranteed, Assort, 

icy 25453-c. fhiis,. Pa. 19140, 

opH’T Die without a witt I fiianR will (orm end 
instruction booklet only ig.DQ guaranteed! Order today! 
Jubilee laics, Be* 31B-3PM5. Carnegie, Pa. 19109. 

DON'T DIE Wtinoot A Willi man k wilt Form protects 
your family. Only $2.00 guaranteed! Order today ! 
CMS, 2kl, Box 74, Tarboro Miciiway, RackyUount, 
North Carolina 27801. 

PONT Die without a Will! Only JZ.OO— Guaranteed" 
Stephens, i 20 East Beaten Finer Red Sank, K.J. 
07701. 

STOP SMOKING NOW! Sure Fir# Home Method, Satii- 
i action Guaranteed send is .00 I#: AliK Associates. 
P.D. Bax. ?U. Robbmsville. H..J QB69I- 
BLACKJACK PLATERS! Computer Proven Strategy. 
Guaranteed. Systems, Box 5 34B5H, Houston 7 70S?. 

IMPROVE Memory and sell confidence. Don't 5uy 
6i pensive books. Smalf booklet tells how. Satisfaction 
guaranteed; S] 75. Haskill's. 307D Oryden Rd.. 

Metampra. Mich, 46455, 

HOW INTELLIGENT Are you 1 Salf-scoriflg test reveals 
i.D. in 45 minutes! Send 12 today— guaranteed! Tests. 

152-02 64 or., Jewish , NT 11432, 

FINANCE TOUR DREAMS With Government and Fnurvdi 
tion Grants, free Details, T0u-PM5, 43? PCH, Hermou 
Beach, Californio GQ2S4 



WANTED MKCELLANIOU* 

flu v EKQ cid L ^l-rartay trains, passenger 
cars, freight cars, and ether accessories, biQken pr 
complete. Also old cast iron and windup toys. Send 
postpaid Insured For immediate cash oiler, Shipment 
held intact pending, your approval, {hunt Murry, 441?'P 
Cody, Shawnee. Kansas 662Q3, Telephone 913-258-9487 



MERCURY Gold. Silver, Ffjtlnufflu Cuts Mliycd. 
WTioleule Terminal, Norwood, Mass. 92062, 



WINEMAKlNfl & OTHER RECIPES 

WINEMAKERS, Free CAtAlOg. Equipment. Supplies, 
Cent mental, Box 6B0I6PM, IndlAMlMlH. InJ. 4&2B&- 
winemakers. Free Cits log. wrne Hobby USA, 43 N, 
9th, Allentown, PA 1ST 01, 

5Av£ Money I Mu he yppy pm wine, ciiimp»gi». 
Free beer recipSJ, 12.30. PuiS latobi Company, F.Q. 
Bon 4BB05, Los Anniea, Caiifornu tomb. 

WINEMAKING, T 0 £urt, CheesemilLng. Fr5f HtllO|. 

Artmlyn, Box 553. West Colombo, B.C, 28189. 

winemaken's Supply crta'ioe— irie” Bate tuna n* h 

273 Riverside Ave., Westport, Ccur,, Q66flQ, 

WIRE MAKERS, free illustrated catalog «| y«sts, 
equipment. Semplejc. Box 12276FT, Minneapolis, Minn- 
554 II. 



WINEMAKERS free InlormaEhe Catalan, tent Equip- 
men:, ingrad lants, DAN EMERGE It'S. Box 276-M, Ne* 
Benin, lit. 62GJO. 

MOONSHINE! WHITE LIGHTENING! flush $1.00 t« 
original recipe, McDufly, Box 19965, Denvei, Colorado 

80219. 

DELICIOUS Quality: Wines, Champagne. Easy Direc- 
tions! 52. 9B. Meyrowlti. Box TBiE. Fqrest HI Ms, N.Y. 

L1375. 

EASY To Prepare tour Qnn Liqueur n VUnules. In- 
expensive — Over 49 Delicious Flavors Send 52.00 
Making vour First Fiflhv. Olyrnp-a ‘2414 -PS Cleveland 

OH- 44110. 

AMISH Ref. pc rji dtHciOus home n-.tdt root bco. 
52.09. Stuti, Box 5D. Mr I my, Ihd 4&1SG. 



MISCELLANEOUS 



BICEHTENNIAL Ballpens 4 diffcreM 11 DO. Kpctier, 

167 Cleveland. C^lonla, NJ. Q79E?. 

BEAT BLACKJACK!!! New powerlul melhod guarani ees 
winning, free Information. Ilujfifijin, 7739-M5 Fplr 
Avenue, Gun Valley, California 91352. 

CATALBGSt Receive many! Catalog Directcry, 52.64 

Bos 33998, Was-hington, D. C. 20026. 

PHOTO 1.0. CARDS. Free Samples Documents, Box 
28D62P. LOS Angeles, Calif. 9QQ26. 

HOHSIPUYERS— free!! How Tori win 'Trfjn SltKMKi 
weekty. Giraranieedi Tvrfwin, B4* 58] pms, pan 

Washington, NT UD5D. ' 

hear i nig Ant uatienes wholesale Free list, Habs, 
&EHt Si, Turk, Penna- 17405, 

80 OKS On antiques- and thcr priced, fsse cncuiirM 
P War man Publishers, Unronlewn, Pentia. J54Q1, 
ORNAMENTAL Iron designs, Book cf 1GG0 bnaulifijl, 
practical designs fer rallinj;l, columns, etc, free 
literature. Cunningham 38-31 Ssjlh 3200 west. Box 
2u-;;C6. Salt Lake City. Dlah 84320. 

IDENTIFICATION CARDS. Send stamped self-ad- 
dressed envelope for samples. fttPCOM, 727 Nelli 
Main, Las Veras, Nevada 89101. 



PRESCRIPTION EYEGLASSES, Free CATPfOA. A-I 
Opikal Company^ flax 175, Dept, MS. Bay station, 
Brooklyn, N*w York 11235. 

CO MRUH AND CODE LfAtS dIHy $ L DD Li rue, 8758 
Commonwealth, Mldpor'k, Ohlu 4413D. 

MEASURE TOUR MIND. fcXOritB. Hlf-KdftRB Itfft 
reveals I.D. in minutes — guaranteed, Send $?: Values- 
(185], 10 Hathaway CriWj Carden City, NT lliM. 

□0N"T DL| Without WlU,VrolKt Family. Blank. Will 
Form will! Guideline 42.00. PiSudhuri, 3PM, 9204 Isis 
Avenue, Los Angeles 00045. 

SEE EVERY DAT IN TOUR LI f El-300 TEAR CALtN, 
CAR!! — ENCYCLOPEDIA OF DATE$;m just Turn Tire 
Pointer Far Anniversaries, Birthdays, Contracts. Guar- 
antees, Hasp italiiol ion, Indurance, Jobs, Leases, 
1‘urcji a ses. Vacations ! — Eota rtai ning f — £d n cal i ona J ! I 

Dniy $3.95— Accuracy Guaianteudr Order Today! I 
cerneiisen's. IDS North Oakland, Dept, IAS, Green 
Bay, Wisconsin H3M. 

MAGNETS, AH types. Specials— 20 discs, or 1C bar, 
or 2 slick, qr g assorted magnels, 11,00. Magnets, 
Boc 1 92-4, Randal I slcwn. Maryland 21133. 

SHARKS Teetii! Five for 51.00, Victor Calami a, Box 
276TM, WDOdside, N.Y. 1 1377. 

bulletproof vest Used by Police, Ml miry, worn 
under shirt. Brochure 11. DD, Refundable. Ballistics. 
Hoa 3046, teheville. N.C. 28801. 



OPPORTUNITY. Request Information from: Oneida's 
GtHt h 33 Marion 94., Lowell. Mass. 01854. 

GHOST TOWN SPECIALISTS : InlQrfflJtiOF!, Fr«C Gift, 
51.00 i Redeemable;— Enterprise! Dnltmlted, BOX 1244. 
Carson City. Nev. 39761. 

BREATHALYTER -For informal ion on How to Beat it, 
Stun) 43 95 in: Kennedy, Bus 202. Eppina, h.h. 03D42. 

BURGLAR ALARMS & 

HOME PROTECTION 



BELOW Wholesale pricing catalog 11.00. Ellin, 151 
BohOd. Ci C si nut Hill, M4;ss. Q21G7. 

NEW MAGNETIC PAOLO CK! Pickprocf. Security piu> 
qualtly. 10 day euairantee. $6.00- - 2 HO Ou. Tempi# 
Ehtcrprisei, 2Q2 Meade, Saginaw, Mich. 4 8602. 

BURGLAR — Frre Alarm. Supplies, and informnilan. 
Free Gala lag. Pro te-c to Alarm Sales. Box 357. Birch 
Run, Michigan 48415. 

DIALING Unit calls police., 529.95, Free literature. 
SiS Syslems. bSlU-ll Si, John, Kansas City Mo. B4323 
{6t6jn83.4S12. 

PROTECT Family] Ham#, away. Dual function "Door- 
Stop Burgler Alarm", Guaranteed!! Send 15-95 Today! 
Gray Bras , 93PS, Bax 37DB9, lima ha, Nebraska 68137- 

BURGLAR Alarm With Datteries 55.95. Writers, 537 
Miami, Joliet, III, 60432. 

HOW Available! Wholesale, Prol'es-Sional. Burglar- 
Fire Alarm Equipment far the Do- It-Yaur seller. Cata- 
log bO-L Emel Electronics, fMbU (New Address] Bai 
148. She Mi e-id, Mass 01257. 
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Popular Mechanics is far and away Ihe acknowEedirecI authority in the ever- expanding field 
of do 4t- yourself activity. Odr readers know the Popular Mechanics tradition of total 
involvement with leisure equipment, workshop accessories, tads., home and car care suDOlies 
in virtually every area in which do-it-yourself products play a vital part. Tl 
why. when you, the PM reader, see this Product Feature Mark on any product; anywhe 
you know that product is a solid member of the growing family of products featured 
within the advertising pages of Popular Mechanics— a magazine devoted to serving the 
dedfcafed do-it-yourselfer for over 73 years, 



The Black Watch kit 




At $29.95, it's 

★practical-easi ly buitt by 
anyone in an evening's 
straightforward assembly. 

★complete-right down to 
strap and batteries. 



★guaranteed. A correctly- 
assembled watch is 
guaranteed fora year, it 
works as soon as you put the 
batteries in. On a built watch 
we guarantee an accuracy 
within a second a day-but 
building it yourself you may be 
ableto adjust thetrimmerto 
achieve an accuracy within a 
second a week. 



The Black Watch by Sinclair is unique. 
Controlled by a quartz crystal * , ♦ 
powered by two hearing aid batteries 
. . . it's also styled in the cool prestige 
Sinclair fashion: no knobs, no buttons, 
no flash . . . just touch the front of the 
case to show hours and minutes and 
minutes and seconds in bright red 
LEDs. 

The Black Watch kit is unique, too, 
it's rational -Sind air have reduced the 
separate components to just four. 

It’s simple-anybody who can use a 
soldering iron can assemble a Stack Watch 
without difficulty. From opening the kit lo 
wearing the watch is a couple of hours' work. 




Quartz, crystal 



2000’ translator silicon Integrated circuit 



Complete kit 

$ 29 . 95 ! 

The kit contain* 

t. printed circuit board 

2. unique Sinclair-designed 1C 

3. encapsulated quartz crystal 

4. trimmer 
5- capacitor 

8. LED display 

7 . 2-parl case with window in 
position 
B, batteries 

9. battery-clip 

10. black strap (black stainless- 
steel bracelet optional extra- 
eae order form) 

11. lull instructions for building 
and use. 

All you provide is a fine soldering 
Iron and a pair of cutters. 



A 
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Please send me 

_Black Watch Kits at $29.95 

plus S2.SC shpg. & hndig. 

^Stainless steel bands 

at S5.SC 

NY res I denis please add sales tax 
I enclose my chsck/MO tor $ . 



Name 

Address. 



IMPORTANT 

Print your n-ama and. addroru hara — :► 
lor wla no a shipping label 
tHArtX you 



Mama 

Address 



F*M4 



FREE 10 DAY TRIAL 



zip 



IT you decide not to keep you? alack 
Watch. KM. return it undamagad wilhin 
16 day* and *0 will rotund Iha toil 
of iHa kit, 



Mall to: 



Sinclair 

SINCLAIR RADIONICS 

S 5 P irk A wnu-D — FM-t 
Iw Yart. N,v. I»a 




Warnrng The Surgaon General Has Determined 
Thai €*garena Smpxing Is Dangerous loYour Healih 



Winston Box fits the way I live. 1 
epe I go. So the taste I want always g 
A lot < >f cigarettes come in a box, bu* 
has real taste. Bor me, Winston is 



20 mg. Itf, 1.3 mg 
nicotine bv. pet cigarette. 
FTC Report SEPT. 75. 
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FOR BASS FISHERMEN 
WITH FAMILY PROBLEMS: 

A PERFECT SOLUTION. 




Would your favorite person like 
to go along on your next bass 
outing? Does your family like 
boating picnics? Got kids that 
can't wait to ski? 

No problem. An Evinrude 70 can 
handle it all. Easily, it will move a 
tournament fishing boat at tourna- 
ment speed. Put a load aboard or 
a skier behind, and it really 
moves out. Throttle back, and this 
70 horsepower motor idles down 
like a motor half its power. 

Broad range tuning and power 
gearing give it versatility over an 
amazingly wide performance 
range. 
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It's a real jack-of-ali-sports 
motor. Big enough to do the 
things you expect a big motor 
to do. Yet small enough to do 
it on a minimum of fuel. 
On a family budget. 

it has all the deluxe Evinrude 
features. Everything from an 
electronic ignition system that 
works without breaker points and 
wearing parts — to a cooling 
system that automatically com- 
pensates for changes in weather 
and water temperature. 

Evinrude 70. The family man's 
fishing motor. 



i 






